FUNGOPHOBIA 


BRING home what looks likea wild onionfordinner,and noonegivesitasecond 
thought — despite the faet it might bc a death camas you have, espccially if you 
didn’t bother to smell it But bring home a wild mushroom for dinner, and watch 
the faees of your friends crawl with vanous combinations of fear, anxiety, 
loathing, and distrust! Appelites are suddenlyand mysteriously misplaced, vague 
announcements are hurriedly mumbled as to dinnerengagementselsewhere, until 
you’re final] y left alone to “enjoy n your meal in total silence. 

For there are few things that strike as mueh fear in your average American as 
the mere mention of wild mushrooms or “toadstools.” Like snakes, slugs, worms, 
and spiders, thcyTe regarded as unearthly and unworthy, despicable and inex- 
plicable— the vermin of the vegetable worid. And yet, consider this; out of several 
thousand different kinds of wild mushrooms in North America, only Five or six 
are deadly poisonous! And onee you know what to look for, it’s aboutasdifficult 
to teJl a deadly A manna from a savory chanterelle as it is a lima bean from an 
artichoke. 

This irrational fear of fungi is by no means a universal trak, The media and 
medical profession have done their part to perpetuate it, but they arecertainly not 
responsible for its origin, To a large extent, we inherited ourfungophobia from 
the British. William Delisle Hays, an astute Englishman writing in the 1800’s, 
expressed it this way: 

(All mushrooms) . . . are lumped together in one sweeping condemnation, 

They are looked upon as vegetable vermin only made to be destroyed. No 
English eye can see their beauties, their oiliee is unknown, their varieiies not 
regarded. They are hardly allowed a place among naturel lawful children, 
but are considered something ab normal, worthless, and inexplicable. By 
precept and example children are taught from earliest infaney to despise, 
loathe, and avoid all kinds of "toadstools,” The individual who des i res to 
engage in the study of them musi boldly face a good deal of scorn. He is 
laughed at for his strange taste among the betler classes, and is actually 
regarded as a sort of idiot among the lower orders. No fad or hobby is 
esteemed socontemptible as that of v 'fungus-hunter,” ør“toadstooFeater.” 

This popular sentiment, which we may coin the word “fungophobia" to 
express, is very curious. It it were human — that is, universal — one would be 
inelined to set it down as an instinet, and to revere it accordingly. But it is not 
human-" it is merely British. It is so deep and intense a prejudice thai it 
amountstoa national superstition , , . 

It is a striking instance of the confused popular notions of fungi in England 
that hardly any species have or ever had colloquial English na mes. They are 
all “toadstools/* and therefore are thought unworthy of baptism, Can any- 
ihing more ful ly de mons i rate the existence of t hat deep-røoted prejudice 
called tiere “fungophobia”? . . . 

A century later, in America, Alan Snitow cchoes similar sentiments in the 
San Francisco Bay Guardian: 

\ uander through Bay Area woods and fields looking for mushrooms. Whcn 
! firs t started, I thought my new hobby offered final proof positive that lam 
well, a weird person. I didn’t know anyone else “into" mushrooms* My 


friende puzzled looks seerned to confirm my view that I must suffer from a 
form of repressed necrophiha, a perverse fascination with thi rigs rotted 
and decayed . . . 

(That some mushrooms can be eaten helps) ... to justify the quest, espe- 
cially to friends whu raise their eyebrows at the mention of iungi. If 1 am off 
looking for mushrooms, they think I have a rational purpose to my actions. 
Otherwise they would say: “He’s off walking around in the ram again ™ 
Rather than pitying looks at the soggy human who returns, they see a siightly 
eccentric, but productive, worker, toiling to bring back something for the 
evening’s table. 

Mushrooms can be every bit as beautifu! as birds, butterflies, shells, and Flowers, 
yet we never think to describe them in such flattering terms. When novelistsor 
poets want to conjurc up an emotion of fear, loathing, total revulsion, and 
imminent decay, they inevitably drag in the mushrooms and toadstools— 
malignant instruments of death and disease that appear only in the dankest and 
most abominable of situations. Witness Shelley: 

And agarics and fungi, with mildew and mould 
Started like mist from the wet ground cold 
Pale, fleshy, as if the decaying dcad 
With a spirit of growth had been am mat ed . , . 

And Sir Arthur Conan Doyle, bygone creator of Sherlock Holmes: 

, , . A sickly autumn shone upon the land. Wel and rotten leaves reeked and 
festered under the foul haze. The fields were spotted with monst rous fungi of 
a size and c o lo ur never matched before scarlet and mauve and hver and 
black — it was as though the sick earth had bursi into foul pustules. Mildew 
and lichen mottlcd the walls and with that filthy crop, death sprang also from 
the watersoaked earth. 

And D.H. Lawrence, that chronie belittler of the British bourgeøisie: 

How beastly the bourgeois is 

especially the male of the species 

Nicefy groomed, like a mushroom 

standing there so sleek and erect and eyeahle — 

and like a fungus, li ving on the remains of bygone life, 

sucking his life out of the dead leaves of greater life than his own. 

And c ven so, he's stale, hc’s been there too long, 

Touch him, and you'll lind he's all gone inside 

just like an old mushroom, all wormy inside, and hollow 

under a smooth skin and an upright appearancc. 

Ful! of seething, wormy, hollow feelings 
rather nasty — 

How heastly the bourgeois is! 

Standing in their thousands, these appearances, in damp England 
what a pity they can’t all bc kickcd over 
like sickening toadstools, and left to melt back, swiftly 
into the soil of England. 
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And that prim American poet Emily Dickinson: 

Had nature any outcast face 
Cottld she a son eondemn 
Had nature an Iscariol 
That mushroom it is him. 

Has any gro up of orgamsms becn so unjustly maligned? Aetually, Dickenson’s 
limp cffort should come as no surprise, since she was a Virtual red use, Prcjudiee 
is Iargeiy a mcasurc of ignorance! 

And yet, if you go to Continental Europe, yoiTll fmd that fungophobia is the 
cxception and not the rule. Most Europcans, especially those who live closc lo 
the wøods, know which mushrooms to pick and how tocook them. They bcstow 
upon each species an individ ual name and seli them in the markcts. Many 
America ns, on the other hånd, are completely oblivious to the faet that there i$ 
more than onc fungus among us those of recent European or Orien lala ncestry 
bemg notable excepuons. 

The farther east you go in Europe, the more passiona te is the love for mush~ 
rooms, Which brings us to Russia. The Russians go absolutely bananas over 
fungus, Mushroomingisacommonplace tradition there, not the hall owed turf of 
the academic or connoisseur. Instead of talking about the weather, strå ngers 
often engage in polite conversation about how the mushroom season is 
progressing. And Russian children are ratsed on mushroom lore from earliest 
infancy. Many family names are derived from fungi: Bribov, Borovikov, 
Gruzdjov, Ryshikov, Opjonkin. Anothcr oneisGriboyedev,or“Mr. Mushroom- 
eater”The poet Maj oko vs ky was a mushroom ad diet. (Poetry, likc mushroom 
hunting, is agreat tradition there. A Russian poet draws 5,000 toa poet ry read mg 
— here you’re lucky to draw 50,) Even Lenin is said to have been possessed by a 
razh or “mushroom passion/’ 

Tn this country, it is only with the renewed interest in nat ural foods and the 
desire to return to the carth (and what’s good for you) that mushrooms are being 
notieed again. Mycological societies are sprouting up in the major cities. And 
of course, business is capitalizing on the trend. Polka-dotted mushrooms have 
appeared in startling profusion oncurtainsandcalendars, potteryand stationery, 
potholders and incense holders, bumper stickers and birthday eakes. 

And yet, when il comes down to actually eafing wiid mushrooms, most 
Americansarc still afraid. Instead they opt forsomething more farmlia rand not 
half as good, such as Grape Nuts or Mait Balls. Yet it stands lo reason that if 
mushroom-eating were an inherentiy dangerous aciivity, itcould notexist to the 
extent it does in Europe. And the mycological societies in America would bc in 
d ire need of ne w members, their ra n ks depleted a n nua lly by the insid ious “Mu sh- 
room Menace." Like d ri ving, swimming, walking, or breathing, mushroom- 
cating is only made dangerous by those who approach it frivolously. 

If you treat mushrooms with discriminalion and respect, you can learn to pick 
your own ediblc wiid mushrooms without fear of confusing them with poisonous 
types mushrooms w-hich are nutritious, far more flavorful than the mass- 
produced culti vated variety, and best of all, free! It does, however, require time 
and effort— a willingness to piunge into the woods, to uncover their sccrets, to 
learn their characteristics, to penetrate their haunts. ThaVs what this book 
is about 


WHAT IS A MUSHROOM? 


FUNGI are neither plants nor animals. They don^t contain chtorophyll like 
green plants, and as a result cannot manufacture their own food. In this respect 
they resemble animals, because they feed themselves by digesting ot her organic 
matter, Howcver, they lack the nervous system, specialized organs, and mobility 
characteristic of most animals. Furthermore, fungi reproduce by means of 
microscopic rep roduet i ve units called spores. These are far simpler in s true ture 
than seeds or eggs, and in faet, usually con s ist of only one cell. 

The term mushroom is mostoften used to deseribe the reproductivc structure 
(fruf ting body) of a fungus. In this sense a mushroom, like a potato or 
persimmon, is not an organism, but a part of an organism, Howevcr, the term 
“mushroom"' ean also mean any fungus which produces a fleshy fruiting body 
(that is, one that has substance). By this definition, not all fungi qualify as 
mushroom s. Athlete’s foot fungus, bread molds, water mø Ids, yeasts, and 
mildews are examptes of fungi which do not form fleshy fruiting bodies. The 
term '"mushroom 11 ean also be applied in a more restricted sense to those fleshy 
fungi like the culti vated mushroom whose fruiting bodies bear spores on 
radiating blades called gilis. 

Many fungi are exquisitely constructed, and their life cycles are among the 
most complex to be found. It is not the purpose of this book to explore their 
biology, but it is nccessary to consider briefly how mushrooms grow and 
reproduee. All of the mushrooms in this book belong to two subdivisions of the 
true fungi. Most of them produce their spores on the exterior of microscopic 
club-shaped cells called bastdia (singular: basidlum), hence they are called 
Basldiomycetes. A smaller number produce their spores inside microscopic 
sadike mother cells called aset (singular: ascus), hence they are called 
Ascomycetes. 

The fruiting bodies of the Basidiomycetes and Ascomycetes vary greatly in 
detail and design, but their funetion is always the same — they perpetuate their 
species by dissemi nating spores. A typical gilied mushroom (the most common 
type of fruiting body) is a straightforward structure consisting of a cap, gilis, 
and (usually) a staEk (see diagram). A protectivc co vering called a veli may also 
be present, and if so, will frequently form a ring (annulus) and ora voEva when 
it ruptures. The parts of a gilied mushroom arediscussed in more detail on pages 
14-18, and fruiting bodies of a radically different structure, such as puffballs, are 
illustrated and discussed in their respective chapters. 



Spore formation. At left is a typical club- 
shaped basidium, with tour small stalfcs 
(stengmata) on which the spores form. 
At right is an asens, inside of which spores 
(usually cight) form. 
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Paris or a gil led musbrooin. Mature Atmmiui al lefl has cap r stalk. gi Ils, Énnulus, and volva. The 
partial veil covers the gilk when young and breaks to form a Fing (annulus) on the stalk, whilc Ihe 
universal vcil at fim envelops the entirc fruiting body and breaks to form a volva (sack, collar. or 
series of concenlnc rings) al base af stalk. Devdopment of fruiling body is sliown on pp. 270-271. 
At right is a mature Marasmius, which has ncither annulus nor volva, but often has an umbo (knob) 
on cap. 


In a gilied mushroom, millions of spores are produced on basidia which line 
the gilis. These spores are snbsequently discha rged and carried by air currents to 
new localities, Each is theoretically capable of germination, but onty a small 
percentage land in a favorable environmenL Spores germmate by sending out a 
germ tube which branches to form many threadlike cel Is called hyphae. When 
two spores of different hut compatihie sirains (or “sex es’") germinate in close 
proximity to each other, their hyphae merge to form hyphae with two nuclei (one 
from each parent). These hyphae grow rapidly, forming an intricate network of 
filaments called the mycelium or spawn (see photo on p. 43). The mycelium is 
the vegetative portion of the fungus. The tips of the mycelial hy phae liberale 
enzymes w'hich digest food to support grøwth. 

Once the mycelium has establ ished itself and bu ilt up an adequate food 
reserve, it becomes capable of producing mush rooms. Under favorable 
conditions (for most species this means damp but not soggy, cool but not cold), 
some hyphae bundle toget her to form knots of lissue which gradually develop 
into fruiting bodies. When these fruiting bodies are differentiated but not fully 
developed (that is, after they have a cap and stalk but befare the cap expands), 
they are called buttons. The stalk then elongates, pushing the cap above the 
surface of the ground (or other substrate), Finally, the cap opens and the veil (if 
present) breaks, exposing the gilis on which spores form. The mature fruiting 
body is essent tally a bund le of threadlike hyphae (each with two nuclei), but the 
filaments in the bundle terminale in either spore-producing cells (basidia), 
specializcd sterile cells (cystidia), or unspecialized cells (basidtoles, or in some 
cases, paraphyses). (See illustration on p. 6*) 

Though they lack the sexual organs of plants and animals, mushrooms 
reproduce sexual ly. Le., genes arc recombined so that off spring are not 
genethalfy ide ntu al toparents , Geneexchange takes place in the basid i um (or in 
Ascomycetes, a special cell called the ascogonium). The two parent nuclei fuse, 
doubling the chromosome number, then divide twice while replicating their 
chromosomes only once thereby reducing the chromosome number to half 




developtng spores 


basidiuln 


Cross-section of a single giil 
as seen under the micro- 
scope. The edge of the gili is 
at the bottom of Ihisseciion. 


thai after fusion. The four remaining nuclei migrate to the tip of the basidium, 
and walls form behind them to produce four spores — two of each stram 
(“sex 11 ), each with one nucleus. With their subsequent discharge the life cyele 
is completed. 

The above life cycie is typical of most Basidtomyeetes, except thal it is 
often complicated by the presence of more than two strains (just as our life cy- 
cle would be unimaginably complicated by the existence of more than two 
sexesl). Also, some mushrooms are capable of forming spores asexually. 


MUSHROOMS AND THE ENV1RONMENT 

IT IS the 'Tole” of fungi to break things down, to give things back. One of the 
more obvious iaws of nature is that exisiing life must die if new lifeistoflourish, 
St ale air must go out the wind ow if f resh air is to come in . 1 f t here were no veh icle 
for the disposai of dead matter, there would soon be no need for one we would 
all be buried under a blanket of inert matter Fungi, along with bacteria, are 
precisely that vehicle. They are nature ’s recyciers, thesoifs replenishers, Plants 
deplete the soil by extracting minerals to manufacture their food. Animals, in 
turn, devour plants. In feeding on dead (or occasionally living) matter, fungi and 
bacteria reducecomplex organic compoundstosimpler buildingblocks. thereby 
enabling plants to re-use them. Thus, in a very profound sense, fungi are life- 
givers as well as destroyers. To associate them o nly with death and decay as so 
many people do — is to do them, as well as our own ability to perceive, an 
injustice, 

Fungi can be divided i nto three categories based on their relationship to their 
substrate (immediate emir o nment). Parasitic fungi feed on li ving organ isms. 
Most serious fungus pests (such as wheat rust) fa 11 in thiscategory, but relatively 
few mushrooms are parasit ic. Their rank s ind ude Cordyceps species {on insects, 
inseet pupae, insect larvae, and other fungi); Asterophora and Hypomyces 
species (on other mushrooms); various polypores (on trees)- and Sparassis 
crispa (on tree roots). Some, like the common honey mushroom, Årmillariella 
mellea, are parasitic under certain conditions and saprophytic($ee below) under 
others. 

Saprophytic fungi subsist on dead or decaying matter (wood, humus, soil, 
grass, dung, and other debris). When there is an even distribution of nulrients in 
the environment, the mycelium of a terrestrial fungus may grow outward at the 
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A large fat ry ring of Marasrmus oreades. 


same rate in all directions, periodically producing circles of mushrooms on its 
outer fringes, These circles or ares are called fairy rings, presumably because 
people once thought fairies danced in them. Many mushrooms are capable of 
forming fairy rings, induding the aptly named fairy ring mush room (Marasmius 
oreades J, which grows on lawns. Each year the fairy ring gets larger as the 
mycelium grows outward, until something finally impedes Usprogressfusuatly a 
lack of food), and the mycelium dies or breaks up into ares. By measuring the 
an nual growth rate, it has been estimated that some fairy rings in the Midwest 
prairies are six hundred years old! 

Mycorrhizal fungi comprise the third category. They form a symbiotic or 
mutually beneficial relationship with the rootiets of plants (mostly trees) called 
mycorrhiza (from myco f fungus, and rhiza, root). The mycelium forms a sheath 
of hyphae around the rootiets of the host and an exchange of nutrients takes 
place. The rootiets provide the fungus with moisture and organic compounds 
(such as carbohyd rates), while the fungus aids the roots in the absorption of 
phosphorus, inorganie nitrogen, and other minerals, and apparently also 
provides added resistance to certain diseases. As a rule, mycorrhizal fungi cannot 
grow without their hosts, and studies have shown that trees deprived of their 
mycorrhiza J partners do not compete successfully with those that have their 
normal complement. This is especially true in poor or exposed soils, where trees 
need alt the help they can get, and mycorrhizal fungi have proved invaluabte 
in reforestation projects. 

Many mycorrhiza-formers are host-specific, i.e,, they grow o nly with one kind 
of tree. For instance. Sut Hus pungens grows principally w r ith Monterey pine, 
while Amanda ruhescerts is monogamous with live oak (in our area). A tree, 
however, may have se veral mycorrhizal associates whose relationships with the 
tree are qualitatively different (Alexander Smith reports Ånding over 50 species 
of mycorrhizal mushroms under an isolated Douglas-fir). In other words, each 
type of mushroom occupies a different ecologica! niche. Many factors are 
encompassed by the concept of niche, some of which we don*t understand. A 
niche is not so mueh an organism’s habitat as its “profession"" what it does for 
a living, or the “role" it plays in its biological community. Bach kind of mush- 
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room reproduces and germinates successfully wilhin a certain humidity 
and temperature Spectrum. Each exlracts particular nutricnts from i ts 
environment. Thus two species may occur in the same habitat, but occupy 
different niches. One may be taking the lignin from a log, another, the cellulose. 
Or one may be feeding on the hcartwood, another on the sapwood. Or returning 
to the mycorrhizal fungi, one may be supplying phosphorus to the tree, and 
another, nitrogen. Succession also oecurs — as one type of mushroom exhausts 
its nutrient supply, another takes ils place. A livingtree may har bor certain types 
of fungal growth. As soon as it dies, new species will appear. Eventually the 
wood is reduced to fragments or powder, at which point stil) ot her mushrooms 
take over, with growth habits better suited to the changed conditions. 

NAMES AND CLASSIFICATION 

NAMES, Hke automobiles, are largely vehieles of convcnience. You can*t claim 
to have a profound knowledge of human beings without knowing at least some 
of them on an individuaJ basis. Recognition is a prerequisite to getting to know 
someone, and a name is helpful in associating that person with a unique set of 
identifymg c haracte ristics, whether it be his big nose and hairy face, or her long 
legs and swift smile. Rat her than saying “the 6 ft. 7 in. acrobatic forward of the 
Philadelphia 76ers,” we say "Julius Erving” or “Doctor J.” Instead of “you 
know, that bright red mushroom with w hite spots that grows under pine ” wc say 
Åmanita mmcaria, or “fly agar i c.” 

Names can also be dcscriptive. For instance, the red-headed woodpeckcr has a 
red head and pecks wood. What's more, names can reflect common bonds. Your 
last name identifies you as a member of a group with si milar genes, and p rov id es 
a clue as to your origins. Your first name defmes you as an individual entity 
within that group. 

Unfortunately, relatively few mushrooms have colloquial English names— a 
tribute, as point ed out previously, to our fungophobic roots, In this book I have 
used popular names where they exist, and in søme cases have capriciously coined 
common names, but to do so in every case would only createconfusion, as there 
is no assurance they would be accepted. Therefore, if you really want to gel to 
know mushrooms, it is necessary to know their scient ific names. People usually 
groan when they hear this, and to be sure, the long Latin names are intimidating. 
But so, at first, is a can opener — ifs just a question of familiarity. In faet, you 
may already have mastered some Latin (scientific) names without realizingit- 
e . g. , Eucah p t us P Rhodo den dr on , H ippopo tamus. M e m o ri? at i on i s m a de ea s i er 
by learning the meanings of the names. For instance, Lactarius rubrilacteus 
(ru^rFred, ex udes a red “milk” when cut. See “What It All 

Means” on p. 899 for more details. Don’t get bogged down in pronounciation. It 
doesn't really matter how you say something as long as you communicate it. 
Even taxonomists don't agree on how some names should be pronounced! 

As you begin to use scientific nomenelature, youll discover its many advan- 
tages. Common names do not necessarily reflect natural affinities. Hedge nettic 
is not a nettie, and poison oak is by no means an oak. Likewise, the names 
meadow mushroom, honey mushroom, matsutake, and horse mushroom 
provide no clues as to which, if any, have common bonds or similar charac- 
teristics. Also, common names are not universal. For mstance, Boletus edulis 
has dozens of regional names, and memori ?ing all of them would be almost as 
difficuh as getting everyone to agree on one of them! 
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In contrast, scientific nomenclature transcends cuhural and regional barriers. 
lt is used by naturalistsand biologiststhroughoutthe world.and tt is designed to 
refiect natural relationships, lt employs a binomial system in which each kind 
of organ ism has two names. The second namc, the species, is the kind of 
organism; the first rtame, the genus (plural: genera) is a collection of species 
with very similar iraits, The species epithet is meaningless without the genus 
name (or its abbreviation) attaehed (we never sign a check with only our first 
namd). The names are mostly Latin because that language was universally 
fashionable in learned circles when the binomial system was de vised. The beauty 
of the binomial system is that it indicates commonality while simultaneously 
expressing singularity* A mani ta c aly pir a ta (the coccora) and A mani ta 
phalloides (tht death cap) are different species belønging to the same genus, just 
as Canis lupis { woLf), C anis latrans (coyote), and C am s fanu han s (dog) belong to 
the same genus. Yet the common names of these organisms don’t indicate that 
they are closely related! 

Some kinds of similarities are clearly more fundamental than others. 
Therefore, it was deemed necessary to erect a hierarchy of classification to 
indicate the degreeof commonality , Genus and species are only two levels in that 
hierarchy. Just as species with common charaeteristics are grouped in a genus, 
several genera with common features are grouped in a fa mily (e.g., the red fox, 
Vulpes fulva , belongs to the same family as the dog, but not to the same genus). 
Families are in turn grouped in an order, orders in a class, classes in a 
subdivision or division (or in the case of animals, in a phyium), and divisions 
in a ktngdom. At the other end of the scale, slightly different populations of a 
single species are designat ed as subspecies, varieties, or forms.** Here is the 
complete classification scheme for three mushrooms — the blewit, shaggy mane, 
and inky cap. 


Cut ego ry 

Blewit 

Slmgg)' Mane 

Inky Cap 

Kl rigdom 

Fungi 

Fungi 

Fungi 

Division 

Eumycota 

Eumycota 

Eumycota 

Subdivision 

Basidiomyeotina 

Basid jo mycotma 

Basidiomyeotina 

CUss 

Hymenomycetes 

Hymenomycetes 

Hymenomyceles 

Ord er 

Agancalrs 

Agancalcs 

Agartcales 

Family 

T nchol oma tacea e 

Coprinaceae 

Coprinaceae 

Genus 

Clilucyhe 

Coprinus 

Coprinus 

Species 

nuda 

coma tus 

airamentanus 


All three of these organisms are fungi they possess neither photosynthetic 
compound s nor seeds, and thei r vegetative phase is comprised of threadlike cel Is 
(hyphae). Since none are ameba-like, they are not slime molds and hence 
belong to the division Eumycota. All three produce their spores on microscopic 
cells called basidia, hence they belong to the subdivision Basidiomyeotina. All 
forcibly discharge their spores from basidia which form on radiating blades 
(gi Ils), therefore they belong to the class Hymenomycetes and the order 
Agaricales. However, the blewit has pinkish spores while the shaggy mane and 
inky cap have black spores which is one reason they are placed in different 
families. Not only do the shaggy mane and inky cap belong to the same family 
(the Cøprinaceae), but they also belong to the same genus, Coprinus, because 

•The smguLariiy of a population of organisme; our persona! names, on the other hånd, indicate Lhc s mg ula ri ly of 
irufi vidual organisms 
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both have gilis that deliquesce(liquefy) at maturity. However, the shaggy r mane 
has a tall, shaggy, cylindrical cap while the inky cap has a smoother T broader, 
oval or conical cap; consequently they are recognized as distinet species. 

Note the suffixes at the levels above genus: —ceae den ot es a famdy; — åles 
indicates an ord er; and — eet ex den o tes a class or larger category* 

It must be remem bered, however, that this elaborate classification scheme is 
contrived. // is our at tempi at boxing and categorizing nature > There are 
common gene pools and definite lines of evolution, but no such clearcut 
categories exist. Thus, the definition and interpretation of species, genera, 
families, etc*, is iargely a matter of opinion . Disputes invanably arise, many of 
which have not been resolved. For instance, at the genus level and above, there 
is the problem of deciding which similarities among fungi are fundamental 
(indicators of common origin), and which are coincidental or superficial, or the 
result of convergent evolution.* The microscope has been a iremendous help in 
uneovering “bidden” similarities, but it has also exacer bated the co nfusion by 
introdudng a vast new set of criteria on which to pass judgment, The result is a 
nomendatural nightmare, from the upper echelons of the hierarchy right on 
down to the species level. 

Mycological litera ture is as rid died with contradictions as a SuilUus pungens is 
wjth maggots. Anyone who has used more t han one mushroom book can testi fy 
to the frustration of finding different names applied to the same fungus 
(synonyms), or one name applied to se veral different fungi (homonyms). For 
instance, Clitocybe nu da (the blewit) is better known as Lepist a nuda, and was 
former ly known as Trichotoma nudum At has been incorrectly called Tricho- 
lorrta persona tu m t and in Europe isalso known as Rhodopaxillus nudus! For an 
e ven more confusing example, see the list of synonyms for Tr arne te s occidentalis 
on p. 550. 

This confusion is partly the result of disagreement as to what exaely con- 
stitutes a “genus" or “species” — a difference in philosophy that is known in 
taxonomic circles as the battie between the “lumpers" and “splitters." The 
“I umpers" are conservative in their approach. They interpret genera or species 
broad ly, allowing for a good deal of variation — in other words, they tend to stress 
similarities between mushrooms rather than differences. “Splitters,” on the other 
hånd, are forever describing new genera and species based on the most minute 
but not necessarily insignificant differences, Both approaches have their 
advan tages and drawbaeks, and both are self-defeating when carried to an 
extreme*** 

The importanl thing to realize is that the system of classification used in this 
book is by no means definitive, It represents an amalgamation ofvarious inves- 
tigators’ views of thefleshy fungi, plus the overrid i ng con sideration of usefulness 
to the a mateur (since this book is designed for a mateurs). Some of the names 
used will undoubtedly be invalidated in the near future* A few have not been 
validly published and are therefore placed in quotation marks. Synonyms have 
been provided and homonyms elucidated. But the inherent ad vantages of the 
binomial system of nomenclature will not be fully realized until stabilization is 
achieved and one name is agreed upon for each kind of mushroom. In 
exceptional cases like that of the blewit, it is per haps easiest in the meantime to 
use the common English name- if there is one, 

•lhe tins and torpedos haped bodies of sharks and kil ler whalcs arc independent adaptations to a simi la r er> 
vironment, not indikators of common origin. Thts ptvenomenon is callcd convergent evolution. 

“One radical lt lumper w 1 know recognizes only tv/o kinds of mushrooms the “pickers" and lhe “kickers" (those 
that deserve tu be pie ked, and thnse that desci ve lo bc kickedl). 



COLLECTING MUSHROOMS 

MUSHROOM hunting is not simpiy a matter of traipsing through the woods 
after it rains. It is an art, a skil], a meditation, and a process. If you proceed at a 
carcful, deliberate rate, you'll enjoy mueh more success t han if you rush around 
frantically picking whatever mushrooms you see, then stuffthem in your basket, 
bring the whole mess home and dump it on your table. Mushrooms collected 
in this manner are likely to wind up in the garbagc, unidentified and unappre- 
ciated, 

Don't just collect, but observe the mushrooms — and their surro undings. In 
the process you’ll discover many other clandestine wonders you were previously 
unaware of (see photographs on pp, 28-29), Be selective — pick oniy distinetive 
species in good condition. Y ouenhancc your chances of successful identification 
immeasurably by collecting several spe cimens of each kind of mushroom . This is 
absolutely essential, because you have no other means of assessing variation 
within a given species, Since mushrooms decay rapidly and identification can 
be a time-consuming process, don't pick every kind you see, It's better to fillyour 
basket with many good examples of a few distinetive species (in whichcase your 
chances of identification are good) than with one or two specimens of many 
species (in which case your chances of Identification are very poor). 

Don't assume, however, that two mushrooms are the same species simpiy 
because they’re growing together. Judge each on its own merits, If you Ve 
uncertain, assume for safetys sake that they’re different, and treat them as such. 
As you become more adept at observation, your abiiity to identify flcshy fungi 
will '‘mushroom" — but only after a solid foundation or “mycelium” of cx- 
perience is laid, 

It is far betler to learn a few species well than a large number superficially. The 
novelty of the “Easter egg” approach wears off quickly as its fu ti lity becomes 
apparent. If possiblc, choose a spccific quarry for each hunt. Suppose it’s 
January and you're going for a walk in a local live oak woodland, By using the 
chart on pp. 48-51 and Consulting the description of the blcwit (Clitocybe nuda), 
you find that the blewit is often abundant under oak in January, The next step is 
to familiarize yourself with its fjeldmarks: bluish-purple color, stocky stature, 
absence of a veii, citrus odor, etc. Your mushroom hunt is thus transformed into 
a blewit hunt. Of cøurse, nothing stops you from gathering other interesting 
fungi you encounter, but focusing your attention on the blcwit insures that you'll 
learn something about blewits even if you don't find any (namely, that the 
locality and /or weather co ndit ions were not conducive to its fruiting). 

The desirability of this approach is underscored by the excitement it lends to 
the hunt. It is mueh more gratifying to find something you are specifically trying 
to find. And you’ll be more likely to remember what it looks like and where it 
grows, so you can return to harvest more. By focusing on several species as the 
scason unfolds, you will develop a quicker and keener appreciation of what 
grows where and what environmental factors they respond to, Many of the more 
distinetive species occur throughout the world, so the knowledge you 
aecu mulat e will serve you elsewhere! 



AIways dig up unknown imishruoms so as nol to miss the volva, i f present. There’s nt> rootn forcarc- 
lessness, as shown here: Agaricus arvemts. at left, lacks a voJva and is edible; Amaniia ocreata, at 
right, is furnished with a volva and is dcadly poisonous! 

EQUIPMENT 

Foraging for fleshy fungi requires Hule in the way of sophisticated para- 
phcrnalia, The bare essent ials arc: 

A rigid container for carrying the mushrooms, There’s no point in pick i ng mushrooms 
untess you transport them home tn decent condition. A broad, shallow baskel isbest,but a 
cardboard box or bucket will do unless it's raining. Paper bags sag and the mushrooms 
gel crushed. DONT USE PI. ASTIC BAGS! Mushrooms Jikepeople, have to **hreathe, " 
Plastic bags trap molslure, making the mushrooms Tweat" and rot more rapid ly 

Waxed paper is necessary when collecting mushrooms for idcntificatiom It provides 
support for mushrooms within the basket and also keeps them separated, Never mix 
unknown species together , Wrap each type separately and arrange them carefully in the 
basket with the heavier ones on the bottom. Tall specimens like Agaricus and Åmanita 
species will benet unless placed upright (mushrooms exhibil negative geotropism: their 
caps turn away from gravity so as to orient the gilis dowrvward). Small paper bags are 
useful when harvesting familiar edible species, but again, don 1 ! use plastic bags! 

A knife or trowel is a must fordigging up mushrooms or detachingthem from trecs. A 
knife is also ha ndy for cleaning edible species you are already fami har with, but always dig 
up unknowm mushrooms so as lo ascertain whelher or nol a volva (sack) or l *tap root" is 
present. The telltale volva of the deadly Amanitas is usually buried in the ground! 

A pencil and small nutebook or index cardsare useful for taking field notes and spore 
prints. 

Bread, eheese, and frtiif areesseniial if you'realways hungry like I am, I makeapractice 
of stocking my basket generously. Then each time I put a mushroom in my basket, IVn 
compelled to put something from the basket in my mouth! If you find some edible 
Agaricus buttons, put them in a sandwich! Nol known for wasting opportun i ties, ihe 
French carry this tradition one step furt her they bring wine T gobiets, and a table cloth, 
and pause for a picnic every half hour. The ad vantage of this strategy is obvious — you 
needn't find any mushrooms to have a good time! 
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BinocuJars are handy in open country (e,g. , pastures). They enable you to distinguish ai 
a distance giam puf fballs (Calvatia species) and horse mushrooms (Agaricus arvensis and 
A. asecanus) from rocks and other assorted “pseudocarps.'" And of course, they allowyou 
to watch hirds and mammals as well, 

A three- or fo ur- pro nged rake or cultivator and a small hånd cultivator are necessary 
if you want to find truffles and false truffles, unless you have the services of a truffle 
hound or muzzled pig. The rakes will enable you to locate these dusive underground 
fungi by si fting through the forest duff and scraping the topsoii beneath it. (But re- 
member: this practice can be unsightly as well as destructive, so don't do it on a wide- 
spread basis, be discreet, and aiways cover up the holes you dig.) See the chapter on 
truffles for more details. 

Other optional equipment tndudes: a hånd lens, compass, stick (for probing bram bles 
and “mushrumps"), a held guide (for leisurely use on a sunny day), smalljarsorvials(for 
delicate specimens, such as Mycenas), a damp cloth or brush for cleaning edible species, 
rainboots and other ram gear, gloves for frigid winter momings, and photographic 
equipment (usually too cumbersome except for special pictureTaking expeditions). 

FIELD NOTES 

Is it growing on the ground or on a log? Is it near a tree? What kind (s)? Are 
famtliar types of mushrooms growing nearby? Which ones? If it's growing on 
wood, is the wood coniferous or hardwood? Living, recently felled, or in an 
advanced stage of deeay? 1 f on the ground , is t he humus layer deep? Is the gr ou nd 
dist ur bed? Is there a road, tral I, parking lot, or laund romat nearby? 

You should automatically ask yourself these questions every time you find a 
mushroom, Observation begim in the field , After all, in picking a mushroom 
you are leaving behind the vegetative portion of the fungus. It is folly to depart 
without some idea of the niche that fungus occupies in the larger scheme of 
things. Field (or mental) notes should include: 

Date, weather con d ilions, ahundance (how many times you observed a 
particular species), growth habit (solitary, scattered, gregarious, clustered, 
in fairy rings, etc.), sub&trale (humus, soil, grass, moss, dung. wood, etc,), 
vegetation (the kinds of trees and shrubs within 50 feet). 

[f growing on wood: stage of decom position, type of wood (hardwood or 
conifer), type of tree (if discernible), effects on the wood (see chapter on 
pol y pores on p, 549). 

If growing on dung: type of dung, stage of decom position 

If growing on ground: type of ground (disturbed, culti vated, hard-packed, 
sandy, charred, etc.) 

Don’t restrict your observations to specimens that you collect. After you ’ve 
gat hered a representative sampling ofa particular species, continue to note its 
habitat each time you encounter it. 

With terrestrial fungi, it is important to note all types of trees within 50 feet 
bccause mycorrhizal species grow in association with rootiets that may bequitea 
distance from the trunk of the host. Usually there are several kinds of trees in the 
vicinity, and you have no way of knowing which (if any) is the mycorrhizal 
associate. However, through repeated observation many possibilities can be 
eliminated. For instance, if you find SuiUus pseudobrevipes growing under pine, 
you amnot conclude that there is a relationship between the two. But ifyou find 
that SuiUus pseudobrevipes aiways grows with pine and nowhere el se, the n an 
intimate relationship of some kind can be inferred. 


IDENTIFICATION AND TERMINOLOGY 

IF YOU take thc time to seek out mushrooms, it only makes sense tocxercisc the 
extra care and troublc necessary toget them home in beautifulcondition, Handle 
them gingerly, don’t leave them in stuffy places like cars, and don’t shift them 
unnccessarily from box to box. Always conduct your studies on fresh material, 
preferably the day you pick them. Coprinus species digest themselves in a few hours, 
and many types quickly lose their original color or are devoured ovemight by 
maggots. If you’re pressed for time, at least sort them out and separate the worm- 
riddled spccimens. Then refrigerate the ones you wish to save or spread them out in a 
cool, dry place where they can “breathe 

Now let’s assume you 1 ve taken field notes, brought several species home, and are 
rcady to study them. For the diligent and disciplincd toadstool taxonomist, a 
detailed written description of eaeh species is a must. For practically everyone else, 
compiling a written description is a tedious affair which tends to detract from the 
enjoyment and spontaneity of the hunt. H owever, it is an ideal tool for learning how 
to look at mushrooms critically, so try it at least a few times. 

The basic terminologv for identifying and describing gi I led mushrooms is outlined 
here. Fruiting bodies with a radically different st ruet ure, such as puffballs, are 
illust rat ed and discussed in their respective chapters, Unfamiliar terms not 
illustrated ordefined herecan be looked up in the glossary, Rememberto base your 
observations on as many specimem of each species as possihle, The value of written 
descriptions is enhanced when accompanied by sketches, photographs, and spore 
prints of fresh material, 

MACROSCOPIC CHARACTER ISTICS 

SIZE 

Size is important for purposes of comparison. The terms large, medium, smalt, and 
minute cannot be given absolute measurements, but they communicatc a character! Stic 
size range that you will quickly learn to appreciate. The size of a fruiting body is 
dependent on three major factors: age, amount of moisture avai lable, and genes. Since 
mushrooms grow very quickly, those thal fruit during rainy weatherare apt to be larger 
than those that fruit during a dry spell subject. of coursc, to gcnetic constraints, 

The measurements given in descriptions and keys represent average size rarges; those 
in parentheses indicate unusual dimensions, but do not take intoaccount extremesdueto 
ext raordina ry cond ilions. The metric system is used, but a convcrsion rule isprovided on 
the back cover of this book . Also, it's easy to remember that 1 inch equals approximately 
2 x /z centimeters, or 2 inches equals 5 centimeters (or 50 millimeters). 

COLOR 

Color is onc of the most noticeable features of any fungus, but is also onc of the most 
deccptive and variable, U nfort u na te ty, begi n ners tend to attach undue importance to 
color at the expense of more critical charac teris tics. This inevitably leads to 
misidentiheation because many mushroom pigments are highly sensitive to 
environmental influence. Direct sunlight or pro lo nged rain can bl each a mushroom 
drastically, and I will never forget my experience folio wing a prolonged rainy spel! in 
which practically every mushroom growing under redwood had a reddish cap! 
(Apparently pigments from the redwood had dissolved in thc dnp-offand beenabsorbed 
by the mushrooms.) None of these mushrooms would have keyed out properly unlessthis 
phenomenon were taken into account! Color may also depend on age. An immaturesea 
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gul] is brown. whileanadult is black and white. Likewise, an im mature Hygrocybe conica 
is red, orange, or yellow, but black ens as i! ages. 

Therefore, color shoutd always be used in con j u n etion with other characteristics. The 
most slriking feature of Amanita muscaria is its bright red cap, but a slewof ot her mush- 
rooms are atso bright red. Furihermore, Amanita muscaria has a yellow-capped and 
white-capped form, and even thered-capped variety wi II fade to orange or even whitish. It 
is the red cap combined with the presenes of watts and a volva thal render A. muscaria 
distinet. 

The eolor of the stalk is not as variable because il is sheltered by the cap, but the gili 
color oflen changes as the spores mature, in faet, thed is pa nty in gili color may be sogreal 
that young and oid specimens can be mistaken for different species unless intervening 
stages are found. 

Describing eolor is another problem Color pictures are a great hdp, ofeourse, but 
even they can’t show the degree of variation within a given species. Stand ardizcd color 
charts areavailable, bul they represent an extra ex pense and pose problems of theirown. 
In this book, colors are described using fa mi liar terms where possible, plus a few specific 
ones (e.g., vinaceous) which are defined in the glossary. 

COLOR CHANGES 

The tissue of many mushrooms oxidizes when exposed to the air that is, it undergoes 
one or more color changes when bruised. This may occur inslantaneously, like the blueing 
of the tubes and flesh in Boletus erythropus* or slowly (over several bours ), like the red- 
dening of the flesh in Amanita ruhescens. Bruising reactions should be look ed for on the 
surface of the cap, giils, and stalk, and on the cut flesh within the cap and stalk. 

TEXTURE 

The texture of the fruiting body is often signlficanl — i.e., soft, watery, spongy, brinte, 
tough, leathery, corky, woody, etc. The dried fruiting bodies of some types (noiably 
M aras mim) revive com piete ly when moistened. 

ODOR AND TASTE 

Il comes as a pleasant surprise to many people that mushrooms have distinetive tastes and 
odors. For mstanee, Lactarius torminosus isexcruciatingly hot(peppery), while Agaricus 
subrufescem is sweet. Marasmius < opeiandi recks ofgadicand is o ften s mel led before it is 
seen, CUtocybe odora smells like an ise. Russula fragrantissima like maraschino eberries, and 
PhyUotopsis niduians like sew r er gas, white Arnnllaria punderosa has a spicy odor — a 
provocative compromise between red hots and dirty socks. 

The problem with odor and taste is in the lermi nology. They are essen lial ly Chemical tests, 
but each person’s ^la bo ral ory” is different. What smells like sauerkraut to one person smells 
like s weet -and -so ur sauce to another. M oreover, mushrooms with a “mi Id” od or may be very 
punge ni w ? hen erushed, or may only develop an odor at maturity* and odoriferous species may 
be odorless if waterlogged. Consequently, odor and taste are not noted in this book exccpt 
where useful in Identification. 

Incidentally, almost any mushroom can be safety tasted by chewing on a small piece of the 
cap and then spitting it out. However, it is not a good policy to sample unkown mushrooms, 
particularly Ama ni tas. Do so only when it Ls called for in the key s or descriptions, 

CAP 

The Cap (or plleus) is thest ruclure thai support s the s pore- pr od ucing surface (gilis, pores, 
etc ). The skin of the cap is called the cuticle (or pellicle, if it peels easily). A viscid cap is 
sticky when moisL often glutinous (slimy) when wet, and sometimes assumes a glossy 
appearance as it dries. Debris stuck lo the cap surface is a telUale sign thal it was viscid when 
moist. Also, if you press your hp or wet finger againsl the surface, it will cling or feel 
slightly sticky. A hygrophanous cap appears watery (or even tran s I ucent) when moist and 
opaque when dry, and fades drama tical ly as it loses moi Sture (Psathyrelta candolieana, a 



16 


IDENTIFICATION AND TER M INOLOGY 


common lawn lover* is a good example). A dry cap is neither viscid nor hygrøphanous. It 
often has a duli* unpolished appearance* but will naturally be tnøist or soggy in wet weather. 

Other features to note are: size, shupe (p. 17)* color and color cbanges surface 
characteristics( whether smooth* scaly* gra nulose* fibrillose, warty, etc), and margin ( i nrølled* 
incurved, straight* or uplifted; and striate, translucent-striate* or not striate), 

FLESH 

Note color* color changes* texture* thkkness* odor when crushed t and taste (don't 

swallow?)- 

GILLS 

Gilis (or lamellae) are the thin* radiating blades found on the underside of most 
mushrøoms, induding the commercially cultivated variety. Features to note include: mode of 
attachment to the stalk ( p. 17), spacing, thickness* depth* forking pattern (if any), and color (in 
both im mature and mature specimens). Shortcr gills (lamellulae) are often interspersed with 
longer o nes* but they døn*t usually have taxonomic signiftcance. 

STALK 

The stalk is the stemlike structure on which the cap is mounted. Its funetion is to thrust the 
cap ab ove the grøund so the spores ean be discharged i nto the air Many wood-in ha biting 
forms lack a stalk because the wood serves the same purpose. The technical term for stalk is 
Stipe, but 1 see no reason to dutter our vocabulary with yet an other monosy tla ble starting 
with sh. Hereafter* the terms stalk and stem are used interchangeably. 

Features to note include: size, color and color changes* shape (p. 17), position (p 17), 
tex ture (fleshy or cartilaginous, hollow or solid or stulfed with a pith)* surface characferistics 
(fibrillose* scaly* smooth* etc ), viscidity and prescnce or absence of an annulus and volva 
(see below). Stalk width should be measured at the top unless otherwise indicated. 

VEIL 

A veil is a tayer of specialized tissue that initially protects the developing mushroom and 
then breaks up or collapses so the sporescan be rdeased. Some mushrooms have more 
than one veil, others have o nly one veil* and many lacka veil alt ogel her Apersistent veil 
leaves visible remnants on the stalk and/ or the cap alter breaking; an evanescent veti 
disappears and consequently can only be detected in the buuon stage, A membran oli s veil is 
skinlike or kleenexlike and usually persist ent; a fibrillose ve il is hairy (composed of fine 
fibers) and either disappears or forms a belt of collapsed hairs on the stalk; a cortina is a 
cobwebby fibrillose veil; a glutinous (slimy) veil is either evanescent or deposits a layer of 
slime on the stalk and / or cap. 

There are two hasic types of veils: a partial veil (or inner veil) extends from the margin of 
the cap to the stalk; it covers the gills (or pores) when youngand frequently forms an annulus 
(collar or ring) on the stalk. A universal veil (or outer veif)* on the other hånd, surrounds 
most or ail of the button mushroom. Sometimes it forms a volva (see below) after breaking; 
sometimes it ad heres to the underside of the partial veil (as in Agaricus arvens is); in other 
instances it forms a “stocking^ of scales on the stalk (as in Lépiota clypeolaria), and in still 
others it completely disappears. Needless to say* not all veils fit eonveniently into one or the 
other of the se two categøries, and in this book the a H-enc o mpassing term veil is used for both 
universal and partial veils except when the difference hetween the two is dearcut and of critical 
importance (e.g.* in Amanita). 

ANNULUS 

If an annulus (ring) is formed by the veil, note the color, text ure (whether membranous or 
fibrillose), shape (collarlike, skirtlike, or sheathlike)* and position on the stalk (superior or 
apical, median* inferior or basal). 
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SHAPE OF THE CAP 


cy lindr ical 


conieai 


ht'U-shapeJ 


umbonate 


convex 


umhilicate 


depressed funnekhaped 


ATTACHMENT OF THE GILLS TO THE STALK (as sten in longitudinal scction) 


free adnexed 

(not h I tar bed) (narmwly attachcd) 


sin uat é adnate decurrent 

(notched) (hroadly atlarhed) <r linning down 

the vtalk) 


SHAPE OF THE STALK 
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(club-shtped) 

POSITION OF THE STALK 
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VOLVA 

In s o rne mushrooms the universal veil is developcd to such anextent thaU upon break ing T il 
leaves visible remains at the base of the stalk in the form of a sack s free collar, or series of 
co ncent ric scales or rings. These rema i ns are called the vol va The different types of vol vas are 
illustrated under A manila on p. 264. Volvariella. the stinkhorns, and certain stalked 
puffballs also have a volva. If small pieces of volval (universal veil) lissue adhere to the 
cap, they are called warts; a large piece of tissue is called a volval patch. 

MYCELIUM 

The mycelium is a loosely organked mass of threadlike cells(hyphae) which areinvisible 
to the naked eye excepl when they bu tid le together to form thicker strands (called 
rhizomorphs) Glose serutiny of the forest humus will usually reveal the presence of 
n urne rous mycelial strands, bul they are virtually indislinguishable from each ot her without 
fruiting bodies present. Thore are a few excepiions, likc Chlorosplemum aeruginascens, an 
Ascomycete which siains its substrate (a log or piece of wood) bluish-greem As a rule, 
however, it is the fruiting body alone that provides clues lo the identity ofa fungus. This is one 
reason why the classificalion of mushrooms has lagged behind that of plants weYe 
handicapped at the outset because our studies are rest neted to on ly one aspect of the 
organism, its “fruit.** 

SPORE COLOR AND SPORE PRINTS 

Spore color is anextremely useful character, particularly in the gi l led mushrooms. Unlike 
the color of the fruiting body, it is relatively constant for each speciesand /mfassusceptible 
to en vironmental influence. T hough tndividual spores can't beseen with t hc naked eye, t heir 
color in mass can bc ascertained by taking a spore print. Just cut off the cap of any mature 
mushroom and lay it gilis down on a piece of white paper (covering it with a glass or bøwl 
helps protect it from air currents). In 2^6 hours you’ll usuaUy have a spore print, Fruiting 
bodies which are too young or too old, or too soggy or too dry, will not give spore prims, and 
sterile specimens are sometimes encountercd. Spore printscan also be obtained from boletes, 
leeth fungi, chanterelles, coral fungi, and sometimes polypores, 

Aiways take a spore print to delermine the spore color of an unknown mushroom, 
especially tf y ou wa nt to eat it . The color of t he ma ture gilis may indicate the spore color, but 
not often enough to be completely trusted. If you are frust raled by the delay, carry white 
index cards with you when you forage. Then each time you colJect several individ uals of the 
same species, you can decapitate one, place it on a card, wrap it in waxed paper, and put it gilis 


Black spore prints of P&naeolus campanulatus. 
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down in the basket in such a way that tt won’t be emshed. By the time you get home youll have 
a spore print? 

There are several short cuts for determining spore color, but I recommend them only for 
experieneed collcctors bccause they are ti ot completely reliable. When mushrooms grow in a 
cluster, the iowermost caps will often be covered with spore dust from the upper ones (a wet 
finger will remove it). Spores borne aloft by air currents will often coat the cap of any 
mushroom, and falling spores are often trapped by the vcil remnants (if present) or by the 
stalk, especially if it is sticky. 

Spore color is traditionally broken down into several broad categorics, and assigning your 
spore print to the correct category can be tricky at First. For instance, don't expect “pink'' 
spores to be bright pink or “purple-brown" spores to be purpie. * Pin kis h" spores are really 
doser to flesh-color, while^purple-brown" describes spores which could just as well be called 
u oiI-slick aubergine” (deep brown in mass and dark reddish-brown under the mier ose o pe). 
Only through practice and compa rison will you learn to assess the color of a spore print 
correctly. The thickness of the spore print alsoaffects the color (the heavier the deposit, the 
darker it will be), as does the moisture content. 

AIways take a spore print on white paper (a colored background distorts color perception). 
White spores will show up on white paper when viewed at an angle. Or you may wish to 
position the cap so that half of it is on white paper and half o n black. Special cards can be 
designed for this purpose. 

MICROSCOPIC CHARACTERISTICS 

The microscope has had a great impact on the taxonomy of fungi, especially in the last fifty 
years. However, the vast majority of people do not have access to a microscope, so 
microscopic features are not stressed in this book. For those who do havea microscope, spore 
characteristicsfshape, size, and omamentation) have been listed forcach species, as spores are 
the most easily seen microscopic cells. Spore size is measured in mlerons (or micrometers). 
A micron is one ihousandth of a millimeter. For each family or order of mushrooms, some 
typical spores have been illustratcd — not for the purpose of Identification so mueh as to give 
those without a microscope an idea of what they look like. 

Other microscopic criteria used in the taxonomy of gilled mushrooms may be even more 
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significant than spore characters, but are not as easily observed, These criteria include: 
orienta tion oftht hyphae in the giil tissue, structure of tbe cap cuticle, and shape and size of 
cystidia (specialized sterile cells) on the gilis, stalk, and cap. 

Spores can be examined by taking spore dust from a spore print and mounting it on a slide 
with a drop of water and a cover slip, Cystidia, basidia, and gill hyphae are best seen by 
making a thin cross-section of a gill with a razor blade and mounting il in a sirmiar manner 
(it takes practice!). T he cap cuticle, cap tissue, and stalk are also best observed 
in cross-section 

CHEMICAL CHARACTERISTICS 

The ways in which mushrooms rcact to different Chemicals have also assumed greai 
importance in their classincation. For instance, the genus Lyophylium was erected toembrace 
various white-spored agarics whose basidia eonlain granules that darken when heated in 
aceto-earmine, Since most people are not equipped to conduct tests of this sort, they are not 
stressed in this book. But there are two particularly useful Chemicals that every serious 
mushroom hunter should try lo get: a 5-10% aqueous solution of potassium hydroxide 
( KO H), and an i odine solution called Melzer’s reagent (see the glossary for formula). Spores 
which stain bluis h-gray to bluish-black in Melzer’s reagent are said to be amyloid. Spores 
which tum brown or reddish-brown are dextrJnold* Many spores are neither amyloid nor 
dextrinoid. The test is most useful on spores that are nol deeply colored to begin with. It is 
easily observed under the microscope, but can also be assessed by placing spore dust onaglass 
slide (paper itself may be amyloid), treat i ng it with Melzer’s reagent, then holding the slide 
over a piece of while paper in order to easily see the color change, if any (the reaction 
takes place within a few minutes). One of the ingredients in Melzeris reagent, chloral hydrate, 
is difficult to obtain, but ot her iodine solutions can be used in 3 pine h 

PRESERVING MUSHROOMS FOR FUTURE STUDY 

Part of mushrooms' mystique is their ephemerality- theyTe literally here today and gone 
tomorrow, and there is no adequate means of preser ving their beauty. Forscientirtc purposes, 
however, they can be preserved by simply drying them out— they shrink and fade in the 
process, but their analomical (microscopic) features remam intact Of course, for dried 
material to have value it must be accompanied by a spore print and precise descriplion of the 
fresh fruiting bodies, plus a phoiograph if possible. Drying is best accomplished on a rack or 
screen, using a light bulb or hot plate as a heat source. Il is more important for the air to 
circulate freely (thus carrying off moisture) than for the temperature to beextremely hot. For 
this reason o ve ns are not su i ta ble except in a pinch. Small or very fragile speeimens may 
M cook" when heated, and should instead be airndried w r iih the help of silica gel. 

For ornamental purposes, mushrooms can be fruezodried or encased In cubes of plastic resi n. Or they 
can be sliced and pressed in a book, hkethis Chroogomphus. Preservmg mushrooms for consumpt ion 
isdiscussed in the chapter on mushroom cookery(p, 888). 



HOW TO USE THE KEYS 


IF DESCRIPTIONS and photographs are the meat of this book, then keys are its 
skeletal structure. Keys are too ls designed toaid in the Identification process. With 
the exception of the two pictorialkeysfpp. 52-55 and 61-62), the keys in this book 
are dichotomous. That is, they con s ist ofa series of contrasting paired statements 
(couptets). You are asked to decide which statement in a given couplet is applicable 
to the mushroom in question. Having made your choice, you are then referred to the 
number of anot her couplet, whereyou again makea choice. This processis repeated 
until you are given the name of a mushroom (or group of mushrooms) and its 
appropriate page number (if a page number is not given, it means that particuiar 
mushroom is not treated or described beyond the key). 

The dichotomous keys begin on p. 52 with “Key to the Major Groups of 
Fleshy Fungi.” Under each major group of fungi you’N find a key to families; 
under each family, a key to genera; under each genus, a key to species. Keying will be 
a Saborious process at First. However, as you garn experience you can take shortcuts. 
For instance, if you already know that your mushroom is an Agaricus, you needn’t 
consult the keys to families and genera of gilied mushrooms. You can proceed 
directly to the Agaricus key in order to determine the species. 

The key to the proper use of a dichotomous key is an understanding of its 
limitations. The following key to a banana, banana slug, hat, rabbit, and sea urchin 
will admirably illustrate the assets and pitfalls of the dichotomous key. It’s designed 
for the express use of creatures from the planet Fazoog, but Em sure they wonY mind 
if we use it here. 


l 

2 . 

2 . 

3. 

3 , 

4. 

4, 

5. 
5. 


Object yellow . - ~ . 2 

Object not yellow ...» .. ... ........... 4 

Object more or less cylmdrical 3 

Objcct not cylindrical hat 


Objcct pccling easily ....... ..... banana 

Object not peding easily ..... .... . ... banana slug 


Object purpie and spiny sca urchin 

Not as above . * 5 


Object moving of its own aceord when poked, with four stumps or 

projections on its underside rabbit 

Not as above hat 


Now let’s pretend you're trying to identify a rabbit. You should atways hegin with 
the fim couplet , which in this case asks you to decide whether or not the object is 
yellow. Presumably you’Il choose “not yellow ” Then, as indicated to the right of 
“objcct not yellow,” you proceed to couplet #4 (thereby skipping #*$ 2 and 3). Since 
the object is not purpie and spiny, you move on to #5. At this juncture you are 
confronted with a more difflcult decision. Does the object move of its own accord 
when poked and have four “stumps” (tegs)? If so, it is a rabbit, at least according to 
the key. 

But keys can he worthless unless accompanied by detailed descriptiom. For 
instance. if you tried to identify a tiger using this key, you would arrive at “rabbit ” 
Unless a de scription of a rabbit is pro vided, you have no way of knowing whether it 
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HOW TO USE THE KEYS 


is indeed a rabbi t you have, or an entity not inc luded in the key . Furt her more, ii the 
word “ed i ble” or “harmless” appeared next to ‘Tabbit” you wouJd Find yourself in 
serious trouble. Imagine the consequences of attempting to eat a tiger under the 
mistaken impression Lhat it is a rabbit (more likely the tiger would eat you!). 
Similarly, a good key to mushrooms does not contain information on edibihty. 
Instead it refers you to a detailed description of the mushroom. A Iways compare the 
mushroom you are trying to identify with the appropriate description as indicated in 
the key (in a few cases, no page nurnber is given, which means that the mushroom is 
not treated or described beyond the key). Resist the urge to “fit” the mushroom to the 
description or vice-versa. A major discrepancy between your mushroom and the 
description has three possible explanations: 

(1) IT ISTHE MUSHROOMS* FAULT. Mushrooms have not seen pictures or 
descriptions of themselves, and do not know what they are “supposed" to look like 
(even if they did know, why s h ould they look the way they are supposed to would 
you?). We ean only summarize what a given species usually looks like. A good key 
will allow for a certain degree of variation. For instance, you will notice in the sample 
key that “hat” appears twice, because sone hats are yellow and o t hers, thank God, 
are not. The key does not account for other possi bi lities, however. Suppose you have 
a dead rabbit, Since it does not “move of its own accord when poked it would bea 
hat accord i ng to the key. Or supposing you find a peeled banana, or a blackened 
banana (the kind my father likes to eat). It will not be yellow, and consequently will 
not key out properly. A better key would account for these possi bi I i ties, but a key 
cannot account for every possible variation without becoming hopelessly unwieldy. 
At first you‘11 have difflculty assessing just what is typical and what is not The only 
solution to this problem is to use se ve ral specimem of each type of mushroom at 
different stages of d e velo p ment if possible. You are then in a better position to decide 
what is typical (i.e., if you have ten rabbits and one of them is dead, you conclude 
there is something “wrong” with the dead one, and still use the key correctly.) 

(2) IT IS YOUR FAULT, People often go astray because they misread a couplei 
or inadvertently go to the wrong nurnber, or exereise poor judgment. There are 
se veral ways to minimize these mistakes. First and foremost, always read both 
statements in a couplet before deciding which one is true. Seeond, if you are unsure 
of your choice (as you undoubtedly will be at times), make a notation and choose the 
one t hat seems most likely. If it later proves to be wrong, you can go back and try the 
other choice. Remem ber the purpose of a key is not to identify, but to eliminate. 
There are more than 1000 possibilities as to what any unknown mushroom can be. If 
the keys eliminate 996 of these possibilities, they have done theirjob. It is then up to 
you to carefully compare the descriptions of the remaining three or four species, and 
decide which — if any — is the correct one. In this respect, keys are like mazes— if you 
arrive at a dead end, you can al ways turn around and go back! 

Another pitfall to be aware of is language. Watch for qualifiers such as and \ if 
usually t some times, generally P typically, when young, and at maturity; Le., “often" 
does not mean “al ways,” and “typically” means “most often.” Also watch out for the 
statement “not as above ” as in the folio wing excerpt from a dichotomous key to the 
poems of an obscure but brilliant Santa Cruz poet. 


1 . Poem with a pointed social comment 2 

I. Not as above . 77 
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ln this case, “not as above” means “social c omment ab sent, or if present then not 
pointed *' However, if the first statement in the couplet said “social commment 
present, often pointed,” then “not as above” would translate as “social commcnt 
absent ” 

(3) IT IS THE KEY'S FAULT* If you have followed the key correctly, and are 
certain your mushroom(s) is not aberrant, then a discrepancy between the 
mushroom and the description means cither that the key is flawed (no key is perfect) 
or that you have a mushroom that is not included in the keys (no mushroom book is 
co mp lete and none should pretend to be our inventory of mushrooms is still in the 
preliminary stages!). You may then either consult anot her book in hopes of finding 
it, seek the counsel ofa mushroom expert, discard it altogcther, or give it an informal 
name of your own. 

In addition to aiding in Identification, keys ean be effeetive teaching devices. In 
keying out a mushroom (instead of being told what il is or leafing through a bunch of 
pictures), you are forced to judge critically and develop an eye for detail By the time 
you’ve keyed out a mushroom, you will have accumulated a considerable amounl of 
information on what it is, as well as what it is not. You learn things about it that 
might otherwise go unnoticed, For instance, in keying out a banana slug using the 
sample key, you must try to peel it — something you ordinarily would not do, You 
would then learn that a banana slug does not peel easily. A nother c hal le ngin g 
activity is to trydevising keys yourself— tocommon mushrooms, household objects, 
or people you know. You’tl discover that it’s not as easy as it looks! 


QUESTIONS ABOUT MUSHROOMS 
WH(CH MUSHROOMS ARE GOOD TO EAT? 

Fortunately, there is no easy answer to this qu est ion. If there was, e very body 
would pick mushrooms and there w r ouidn't be enough to go around! 

The on ly \ vay to determine the edibiUty of a mushroom is to eat it. 

OK. 

But who wants to risk their life for the sake of one lousy (or marvelous) meal? 
Well, through just such a risky trial-and-error process we humans have 
painstakingly accumulated a reliable body of information on the edibility of 
many mushrooms. By systematically learn ing the identifying characteristics of 
these mushrooms . you can take advantagc of other people’sexperienees -many 
of them unfortunate by eating only the safest and most savory ones while 
avoiding the poisonous ones. 

If possible, seek out thehelp of an experienced and kn o wledgeable mushroom 
hunter.* There T $ a subtle gap between the mushroom in the book and the 
mushroom in the bush, and she or he can help you bridge that gap. If you don*t 
have a mushroom mentor, proeecd with caution. Just because you identify a 
mushroom as an edible species docsn’t mean you should eat it. It is better to 
collect it several times first, so that you become thoroughly familiar with it. 
Whcn you misidentify a rock or ltzard, it doesn’t really matter, because youTe 
not (hopefully) going to eat the thing. With mushrooms, it*s different. The 

‘Mushroom hunters can be experienced witnout bcing knowlcdgcabJe. A knoY.ledgeahte hunler kno vvs the na mes 
uf the mushrooms she eatsas well as tho&c of aH poisonous look-alifces. 




Even relatively sophisticated devices such as this "Toadstool Tester” are unrdiabk. There is no 
substitute for eaution T expenence, and a fundamental fa mi lianly with the fleshy fu ngi 


Cardinal ru le is: Don’t eat any mushroom unless you are absolut elv sure of its 
identity! Or WHEN IN DOUBT, THROW IT OUT! In other words, you’re 
better off not eating an edible mushroom than eating a poisonous one, and it’s 
more important not to cat a poisonous mushroom than to eat an edible one. 

Empirical approaches such as the “silver coin" test are without exception pure 
poppycock. The lethal Amanitas do not blacken silver {fortu na tely, silver coins 
are a rarity nowadays, so this fallactous test is more difficult to carry out). 
Mush rooms partially eaten by mammals or insccts are not necessarily flt for 
human consumption (one animal’s meat is anothcr's poison). Mushrooms that 
smell and taste goød are not necessarily edible (again, the deadly Amanitas are 
said to be delicious. 

Most insidious of all is the “intuitive" approach now in vogue. Intuition can 
play a part in finding mushrooms, but not in determining their edibility. It is a 
sad commenl on our times that intuition is so often peddled as a substituts for 
critical observation. If our intuitions were infallible insofar as mushrooms are 
conccrned, there would be no need for books on the subject. lt takes 
commitmcnt and a good deal of conscious efforl to identify mushrooms 
correctly. The “intuitive" approach is appealing, 1 suspect, precisely because tt 
p rom i ses a maximum amount of satisfaction for a minimum amount of efførh 
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WHATS THE DIFFERENCE BETWEEN A MUSHROOM 
AND A TOADSTOOL? 

“ToadstooF usually carries the con notation of being poisønous, but sincc 
many people thmk that all wild mushrooms are poisonous, thc two terms are 
virtually intcrchangcable in popular usagt, The word “toadstool" is perhaps a 
testameni to thc old folk belief that toads gave warts to people who håndled 
them, and made mushrooms poisonous by sitting on them. 

WHEN AND WHERE DO MUSHROOMS GROW? 

Lcarning to recognizc a mushroom should not be an end in itself, but a means 
of gettingto know ih tfungus. A field guide can teach you the physical features of 
the fruiting body (the mushroom aspect of the organ ism), but you must discover 
for yourself the traits of the f unga l aspeel -that is, its fruiting bchavior and 
ecological idiosynerasies. This fungal aspect can o nly be appreciated by 
spending a good deal of time in the woods and fields, and yet it is this aspect that 
is ultimately thc most rewarding getting to know organisms you can’t see most 
of the time on an imimate basis. 

Fungally speaking, wc are smiled upon most favorably. Our mild Coastal 
climate allows for a long mushrom season (late Oetober through March), and at 
least a few species can be found any month of the year (Agaricus augustus, for 
instance, fruits proliftcally during the dry summer months). However, thc peak 
months for most mushrooms are the wettest ones — November through 
February. As you move north along the west coast, the season is progressively 
earlier (September through November or December) and more comprcsscd; as 
you go south it is correspondingly later and more crratic. In the Rocky 
Mountains, on the other hånd, the best time is usually August, while in eastern 
North America it is the summer and fail and in the Deep South it is the summer 
and winter or even year-round. 

Just as some wildflowers bioom in March and others in Jujy, so cach kind of 
mushroom has its own biological clocfc. In ourarea the sulfur shelf (Laetiporus 
sulphureus) fruits on eucaylptus stumps in September and Oetober {befare the 
fali rains arrive), while the horn of plenty (CratereUus cornucopioides ) scldom 
shows up before C h rist mas, more Js ( M orcheUa species) appear in the spring, and 
thc blcw'it ( Clitacybe nuda) fruits cominuously throughout the mushroom 
season. 

Sincc rainfall and temperature are major determining factors, no two 
mushroom seasons are quite alike. There arc good mushroom years and bad 
mushroom years, but most typical is a year which fa vors the fruiting of some 
types at the ex pense of others. For instance, the warm winter rains of 1977-78 
produced a bumper crop of Agaricus in our area, but Chroogomphus was 
practically absenh The previous year, however, there was a prepondcrancc of 
Chroogomphus and only a s mattering of Agaricus. It can be seen, then, that the 
terms “common" and “rare" can bc misleading, “Common" means *often 
commoti,” while “rare" actually means “rarely common," because some species 
may be absent for many years and then, at thc beckoning of some mysterious 
signal, fru il suddenly in unprecedented quantity. As a result, you can scarch the 
same locality for years and still find new species! 
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WHEN AND WHERE DO MUSHROOMS GROW? 


To the beginner practically every mushroom is "rare." Experienced hunters 
usually find more mushrooms because they know exactly where lo go. They 
stake out secrct mycelial “patches” of their favorite fungi which they visit 
regularly and guard zealously. So unless it’s the peak of the seasom youYe likely 
to find little in the way of collectable delectables unless you know exactly what 
you are looking for and where it is likely to grow. For instance, you don 'f go 
looking for manzanita boletes (Leccinum manzanitae) under pine. If you do, 
you’ll cpme home empty-handed, al though without realizing it you maypassup 
some delicious hedgehog mushrooms (Dentinum repandumX especially if the 
area you search is overgrown with brambles and poison oak. The more you 
scarch, the more “patches* you discover and the more you developan intuitive 
feel for when and where mushrooms grow. You learn to hunt as mueh withyour 
nose and fingers and belly as with your eyes. Eventually you can walk through 
the woods when there are no mushrooms out, and successfully predict which 
kinds will come up when it’s wetter. 

And y et, a la rge part of mushroom hunt i ng is tim ing, and a large part of t iming 
is luck. So mueh depends on where you happen to be at what time. If youYe too 
early, the mushrooms will be invisible, still under the mulch. If youYe too late, 
they II be “occupied”(ridd led with maggots), already harvested, or too oid toeat. 
Make as many genera I izati ons and specifieations as you like, and mushrooms 
will still defy them! 

This element of uncertainty, though at times the eau se of eonsiderable 
frustration, is also the reason for mueh of the excitement. No matter how 
experienced and knowledgeable you are, you can never really be sure of what 
you'll find “-you can on ly inerease to some degree your chances of success. There 
is the acute despair of not finding what you hoped for, the frenzied delight and 
disbelief at finding more than you dreamed possible, the sure and comfortable 
satisfaction of finding exaetly what you “knew” would be there. 

CAN PEOPLE HARM MUSHROOMS BY PICKtNG THEM? 

Since mushrooms are the “fruit” of a fungus, picking them is like picking 
apples or blackberries or figs — no harm is done providing you gather them 
carefully and do not unduly disturb the environment. Nor does selective picking 
interfere seriously with their ability to reproduce. Most mushrooms you find 
have already s hed spores (unlike flowers, which have yet to form seeds), and will 
continue to shed them after theyYe picked. Also, the parent mycelium is usually 
perennial and will produce mushrooms periodically, and there is some cvidence 
to suggest that removing a few mushrooms can s ti mu la te the mycelium to 
produce more. 

The lastseveral years, however, have seen a tremendous inereaseintheamount 
of wild mushrooms being harvested commercially — particularly in northern 
Caiifornia and the Pacific Northwest. These mushrooms areshipped to markets 
and restaurants all over the country as well as abroad. As commercial picking is 
only luera ti ve when large numbers of mushrooms are gathered, animosity is 
developing betw^een those who pick for money and those who pick for pleasure. 

The commercial pickers and their distributørs claim that commercial 
harvesting pro vid es valuable jobs in depressed areas (though the actual 
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number is fairly small), and they augmenl this claim with the specious argument 
that they are pro vid i ng a service to the public, re., mak mg wild mushrooms 
avaiiable to a larger audience, or at least to more Ihan just a select few. (The 
“select few* in this case, is al most any am bula tory person who wants to learn 
about mushrooms; the Sarger audience" is anyone who has extra money with 
which to buy wild mushrooms, which are never cheap!) 

The “select few,” on the other band, profess concern about over-picking and 
the possibility that certain edible species will be driven toextinction, However, 
there is no hard evidence to suggest that the latter is happening — or about to 
happen, I suspect what is really upsetting these mushroom hunters is that 
their habitual stømping grounds are being ra vaged by commerdai exploi- 
tation. This is a perfectly legitimate concern, if you ask me, for there w 
hard evidence that some perhaps on ly a few — commercial pickers have not 
on ly “raided” but completely “cleaned out”areaswhere mushroom hunters with 
tess time or mobility have been foraging for years. There ought to be enough 
mushrooms out there to support both commercial and personal picking, but 
mushroom huntingis one of many activities wherea single selfish, inconsiderate 
boor can spoil it for everyone else. So, you selfish inconsiderate boors — you 
know who you are ! (Or if you don't, we do!) 

Returning, then, to the original question — mushrooms are a renewable 
resource, and the only sure way to eradicate a species is toeliminate its habitat 
(which, unfortunately, is becoming a common practice as wild areas succumb to 
pollution and the appetite of developers). So don’t feel guilty about picking 
mushrooms, but don’t, on the other hånd, pick more than you can use(COLOR 
PLATES 79, 81), Respect the en vi ron ment and bc cons iderate of those who 
follow in your foot steps - you may be one of themf 

CAN PEOPLE HARM THEMSELVES 
BY PICKING MUSHROOMS? 

No. Handling wild mushrooms is not dangerous, You may want to wash your 


Poison uak f Jeft) and poison ivy are the banes of many a would-be mushroom hunter, The lea vesgrow 
in threes, but are shedd uring the winter! If you’re allergic to them, sho wer thoroughly afterevery hunt 
and put your clothes in the wash. Ticks (right) and bolen vo res (see p. 546) also eau se problems. 





Raitlesnakes are known tolurk nearor under mushrooms, especially large bo letes, and thcydo not 
always take kindly to being distu rbed. f Maybe that’s why bolet! vores earry Jong sticks!) 


hånds af ter pro lo nged contact with deadly Ama ni tas, but pcisonous mush- 
rooms can eau se harm only if ingested. There are, however, some corollary 
dangers to mushroom hunting— see photos above and on previous page! 

DO OTHER AN1MALS EAT MUSHROOMS? 

Yes. As any mushroom hunter will tell you, many a marvelous meaiy 
mushroom has been reduced in a matter of hours to a w rithin g mass of beatiflc 
maggots. The se wiggly white “worms" with the black head s are the larvae of 
fungus gnats (Mycetophiladae). Eggs are usually laid at the base of the stalk, and 
the newly hatched maggots w'ork their way up to the cap, gorging themselves 

One of the unsung rewards of mushroom hunting is the di&covcry of a host of other fanustic dan- 
destine creatures. Some of ihese, likc slugs, love to munch on mushrooms. Ot hers, like man tises and 
miihpedes, use them for shelter or hiding plaees. Lefl: A banana sluggranng peacefully in a Tungal 
jungle" of cyster mushrooms, Right: A praying mani is, up elose and personal. 




Close-up ofa banana slug grazing on an øyster mushroom. Banana slugs can also be seen in Cølor 
Plates 57 & 152, and at the botiom of p, 2R. 

along the way. Many other msects feed on fungi, including springtails and 
various beetles, and flies li ke nothing better than tofeast on stinkhorn slime. 

Sowbugs seem to be very fond of Agaricus augustus . Slugs gormandize 
mushrooms whenever possible (COLOR PLATES 57 & 152) and have special 
“fungus-detectors" to aid them in the search, Tortoises have been known to 
interrupt their imperturbable peregrinations to munch on a mushroom or two. 
Rodents — particularly squirrels and chipmunks — ae confirmed fungophiles. 
TheyVe fanatically fond of various bo letes and agaries and those ødoriferous 
underground fungi called truffles and false truffles. (A study by Joseph Hall of 
San Francisco State U niversity revealed that the summertime diet of the Kaibab 
squirrel of Arizona consists al most enlirely of fungi; during the summer captive 
Kaibab squirrels rejected other food when mushrooms were made avaiiable.) 

Pigs have a passion for true truffles. In Europe they are used to hunt them 
down, but have to be muzzled so they don't devour them (see p. 842)! Even the 
ruminants — cattfe, deer, etc.—occasionally mdulge. 1 have seen cows grazing on 
giant puffbalis, and Siberian reindeer are addicted to Amanita muscaria (like 
humans, they experience profound men tal dist urbances afterea ting it). They are 
also said to be ext rerne ly fond of human urine, and is it coincidence that the 
Siberians who ate A . muscaria also made a practice of drinking their own urine 
in order to recycle the intoxicants? R. G. Wasson, in SOMA: The Divine 
Mushroom of Immortality, quote Vladimir Jochelson, a Russian 
anthropologist: 

The reindeer have a keen sense of hearing and smelt, but their sight is rather 
poor, A man stopping to urinale in the open attracts reindeer from afar, 
which, following the sense of smell, will run to the urine, hardly discerning 
the man, and paying no attention to him. The position ora manstandingup 
in the open while urinating is rather critieal when hc becomes the object of 
attention from reindeer coming down on him from alt sides at full speed. 

Some mushrooms, mcidentally, are carnivorousf Cordyceps species feed on 
insects, and it has recently been shown that several wood-rotting fungi (in- 
cluding the oyster mushroom) supplement their diet by digesting nematodes. 
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WHAT IS THE NUTRITIONAL VALUE OF MUSHROOMS? 

Mushrooms arc csteemed primarily for their fla vor, but they can also be a 
healthy supplement to your diet, Each type, of co urse, has a different Chemical 
eomposition, but in general their nutritive value compares favorably to that of 
most vegetables. They are richin theB vitamins ( ind udi ngcholine, whichactsas 
a protective agent for your liver in case of mushroom poisoning), vitamin D, and 
vitamin K, Some are also high in vitamin A (e.g, the chantcrcllc, C aru har ellus 
cibarius), and a few (e.g., Fisiulina hepatica) contain vitamin C. Mushrooms are 
also rich in minerals such as iron and copper and various trace elements, 

Like fruits, vegetables, and human beings, mushrooms are mostly water (85- 
95%). They have a low fat and carbohydrate contcnt, and as a result, almost na 
calories u nless, of cou rse, they are cooked in o i I or butler . Some ty pes are high 
in protein (especially Agaricus, Lepiota, and Calvatia species), and on a dry 
weight basis Boletus edulis contains more protein than any common vegetable 
except soybeans. However, some of this protein is indigestible, so mushrooms 
are not a via ble substitule for meat or other high-protein foods. Cooking mush- 
rooms maximizes their nutritive value by incrcasing their digestibility. Over- 
cooking them, however, rcmovcs some of their vitamins and most of the flavor. 

WHAT IS THE MEDICINAL VALUE OF MUSHROOMS? 

Fungi contain many unique and powerful substances penicillin, for instance, 
which was accidentally discovered in the bread mold Pemcillium. Many mush- 
rooms contain antibiotic substances, particularly those that don'tdecay quickly. 
The Chinese prize se veral polypores as mueh as ginseng (e.g., Ganoderma 
lucidum, Grifola umbellata) because of their allegcd beneflcial effeets on health. 
There is some evidence to suggest they may strengthen or stimulate the immune 
system. The Japanese attribute similar propertics to the shiita ke (Lentinus 
edodes). More research should be conducted to determine what hcaling proper- 
ties, if any, these and other fungi possess. It is a t ri bute to the general feeling of 
our society that mushrooms are harmful at worst and worthless at best that very 
little research of this kind is being done in this country. 

CAN YOU GROW WILD MUSHROOMS? 

Yes, but just ftcwisbeyond thescope of this book. Many wi ld mushrooms ha ve 
been successfully cultivated on a commercial basis— particularly in Japan, a 
mushroom-loving country with relatively little wilderness in which to hunt them. 
Some of these mushrooms are now being grown in the United States, e.g., the 
shiitake ( Lentinus edodes ) t enokitake (Flammulina velutipes)^ and oyster mush- 
room (Pleurotus ostreatus). In addition to the familiar cultivated mushroom 
(Agaricus b ispor us)^ so-called "nrcagic mushrooms'’ such as Psilocybe c ubensis 
are also grown, albeit illicitly* Several species are betler suited to homescale than 
commercial production, including Clitocybe nuda, Coprinus commus, Agaricus 
subrufescem, Hertcium spp., and Stropharia rugoso-annulata. Still others, such 
as Boletus edulis, Cant har ellus cibahus , and Mor c hella species, stubbomly 
resist attempts to raise them. As a rule, mycorrhizal fungi are difficult to raise 
because of their nutritional rcquirements(trec rootiets), whilethose that grow on 
wood, compost, dung, or disturbed ground are relatively easy. For more infor- 
mation on how to grow mushrooms, see the bibliography. 

Human bemgs, incidentally, are not the only ones to cultivate fungi, and were 




Lefl: The shiitake, fen rimis edodes, was probabiy the flrst mushroom culti vated by humans. Anativt 
of J a pa n, it is n o w gro wn in the U ni ted S tates a nd may esta blis h i tse Jf in the w ild . T h is cl uste ri s f ru i li ng 
from a shiitake ku fa “log” of comprcssed sawdust) Right: MoreJs are among the many delidous 
mushrooms Ihat resist eommereial cultivation. These are red morelsf Aforcheltaelata group, p. 790). 

by no means the first. That honor belongs to certain ants and termites who raise 
fungi in their nests. On almost any walk through a tropical rain forest you can 
see long files of leaFcuttingantscarrying bits of leaves to their nests. These leaves 
are not food for the ants, but food for fungi upon which the arus feed! 

HEY, MAAAAAAAAAN, DO ANY PSILOCYBIN MUSHROOMS 
GROW AROUND HERE7 

I am asked this question more often than any other, and 1 must cortfess it 
irritates me not because I object to the use of hallucinogenic drugs per se — but 
because of the attitude that usually but not necessarily — accompanies their 
use. Most of the people who ask this question would rather change their way of 
looking at reality than face the difficult and discouraging task of transform ing 
reality itself. Hence they see mushrooms as means to their own ends. They go out 
to the pastures and stuff their plastic bags with all the "LBMY* (LitUe Brown 
Mushrooms) they can find, then eilher pop the whole rotten mess into their 
mouths (a dangerous practice!)* or expect someone like me — whose time is 
presumably less valuable than theirs to sort them out. While clinging to the 
moronic behef that they constitute a “countercuiture,” they share our society’s 
overriding urge for expediency. They make no attempt to learn about the 
organisms they eat and it has al way s s truck me as ironic that people with such a 
low level of consciousness should be secking “higher consciousness." 

Excerpts from Good Times (January, 1971) epitomize their line of thinking: 
‘"Amanda Reality"; "‘us genetic rev o lut ionaries the longhairs"; “eircumdsion of 
the second charka"; “magic mushroom generation"; I * * 4 i could relate the black 
hole notion to the notion of total pollution in that either experience would seem 
kind of fieaky and " Åmaniia muscaria is total revolt, and the revolution is just 
about won." From this mindless drivel it is clear why Margc Piercy laments: 

We grew up in Disneyland with ads for friends 
and believed we could bc made new by talring a pili. 

We wanted i nstant revolution, where all we had to add 
was a little smoke. 

But there is no tribe who dance and theu sit down 
and wait for the crops to harvest themselves 
and supper to roli over before the pol . . . 
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HEY MAAAAAAAAAN . . . 


To answer the original question yes, there are hallucinogenic mushrooms in 
California and the rest of North America, and most ofthemcontain psilocybin 
and /or psilocin. But if you’re just look ing for a new high, you really ought to 
take up hang-gliding or bottle-throttling,or takeyour chances with what you get 
on the Street, Tf, on the other hånd, you have a genuine interest in our co- 
inhabitants on this planet, and you wish to explore aitered States of 
consciousness, then the safest approach is to buy a respomihle field guide to 
hallucinogenic mushrooms and use it in conjunction with this book, Possession 
of psilocybin and psilocin, incidentally, is prohibited by federal taw (the 
Comprehensive Drug Abuse and Control Act). 


LBM’S: LITTLE BROWN MUSHROOMS 

THE CAPis brown, the stem ashade browner, the gilis browner still Thiscan be 
said of nearly one half of all the mushrooms you find. On even the most casual 
jaunt through the woods, you’ll find dozens and dozens of Little Brown Mush- 
rooms (COLOR PLATE 107) sprouting at your feet, and very likely under them 
as well The faet is, Little Brown Mushrooms ( U LBM Y”) are so overwhelmingly 
abundant and uncompromtsingly undistinguished that it is more than just futile 
for the beginner to attempt to identify them -it is downright foolish, 

After spending a good 25% of my wakingexistence being downright foolish, I 
have come to the painful but inescapable conclusion thai the only p ossi ble 
reason for there being more than one kind of Little Brown Mushroom is that 
their “crealor” has an inexplicable fondness for prospective professionals in 
search of a profession. Le. , Little Brown Mushrooms providean ever-expanding 
plethora of pleasant possibilities for lengthy treatises w'ith intriguing and 
titillating tit les such as, “A Preliminary Contribution toward a Partial 
Monograph of the Section Ignobiles of Subgenus Obfustucantes, Genus 
Immobilaria as it Occurs in Outer New Bunswick,” or “More Useless and 
Unin lerest ing Agarics from Putrescent Point State Park,” 

l wouldn’t begrudge this in the Jeast were it not for the faet that this same 
“creator” is unequivocally eruel when it comes to rank amateurs such as you and 
I, who are not paid to peer down the narrow r barrel ofa microscope until we are 
bug-eyed or get scholar's thumb from flipping through all those worn-out stacks 
of abstruse Ph D, theses— and whose curiosity must consequently be swallowed 
rather than satiated as we slam our blg red mushroom book against thewall and 
decapitate that unpretentious “LBJ” (Little Brown Job) that didn’t asked to be 
picked and “demystified” in the first place, but which we w^ent ahead and picked 
anyway, and have ever since been attempting in vain to identify. 

Though each new Little Brown Mushroom you find will bear a strik ing 
resemblance to the last Little Brown Mushroom you threw away, don^t let this 
deceive you in to assum ing they are ide n tical Far from it! Somehow, each one 
finds a new r and more minute way to be different, whether it be that the 
inerustation of the pileal epidemis is cheeriose rather than pretzeloid, or that the 
hymen ial pleurocystidia contain mysterious part ides with a refractive conteni 
when mounted ina 10%aqueous solution of Pepto-Bismol. It is almost as if they 
were deliberately challenging the taxonomist, who must tax his or her Creative 
powers to their utmost in order to uneover the differences. 



An “LBM" (LitlJe Bfowh Mushroom), aJso known as an “LBJ" (Liltle Brown Job)., 


Actuaily, thanks to the diligence and ex per rise of the professionals, we are 
slowty accumulating a large mass of knowledge on the Little Brown 
Mushrooms, Not a completely coherent mass, mind you (in some ways it still 
resembles a mess more than a mass), but six hours’ painstaking perusat of the 
current literature will produce the narne ofat least one out of 50 of the featureless 
liltle fellows inslead of one out of 51, as it used to be. Part of the problem, I 
suspect, is thai new species are being designed and disseminated at 
approximately the same rate thal old ones are being defined and differentiated, 
so that we will never attain the level of taxonoiniccommand that we have of, say, 
the Little Brown Lizards or the Big Brown Toads. 

Incidentally, to qualify as a bonafide Little Brown Mushroom, you ought to 
be little, and you most definitely have lo be a mushroom, but you don Ir 
necessarily have to be brown, though it certainiy simplifies things for you (by 
makingit more difficult for us) if you are. That istosay, thereareanynumberof 
boring buff Liltle Brown Mushrooms, wishy-washy white Little Brown 
Mushrooms, and gratuitous gray Little Brown Mushrooms (to say nothi ng of 
those whose color is so neutral or nebulous as lo defy description), but there are 
no breathtakingly bluc Little Brown Mushrooms, and by and large Little Brown 
Mushrooms are simply and unequivocally brown. 

The point Fm trying to make, folks, is that it*s sheer folly to embark upon the 
purchase of a field guide with the expectatiøn of identifying each and every 
fleshy f ungal fructification you find. Piease, for your sake, don’t expect the 
“pegs” to fil neatly into the “holes.” The “holes" are made by human beings and 
the "pegs" are notf Some “pegs” will Fit a number of holes, some w r on’t fit 
anywbere and must wait for a hole to be gouged out. A few will fit snugly into 
one hole and one hole only, and these are the ones you should gel to know. By 
concentrating on these larger and/ or more distinctive types (see the chart on 
pp. 48-51), and proceeding at a measured, deliberate pace, you will experience a 
mounting satisfaction at your ability to demystify, identify, appreciate and 
hopefully eat some of the mushrooms you galher. Remember, uhat we know 
of mushrooms (or anything, for that matter) is substantially more than what we 
knew fifty years ago, but is still precious liltle com pared to what we don’t know. 

The bulk of this book deals with the larger, more easily recognized fleshy 
fungi. However, in the interests of providing a broad overview, some of the more 
notew'orthy (or rather, less unnoteworthy) “LBMV have been ineluded. Almost 
every genus boasts a few, butthemajority belongto Inocybe, Tubaria * Galerina, 
Collyhia, Psathyrella, Marasnuus, Mycena, Pholiota, and Cor tinar tus. 


An oak woodlantf with duslers of honey imishrooms (A rmfflarie lia trtellea) in Ihe foreground 
(Nancy Bur nett) 


HABITATS 

DEVELOP1NG an awareness of biological communities is essent ial to any 
nature study. In this chapter, some of the more common or distinctive 
mushrooms are grouped aecording to habitat — the type of placc where thcy’re 
most likely to be found, or the type of tree with which they commonly grow. The 
environmental aspect of collecting is frequently neglectcd by mus hr oom 
hunters, who eagerly remove mushrooms from their place of growth without 
taking note of their surroundings. In many instanccs the placc of growth will 
provide dues to the identity of the mushroom and you*ll soen discover that 
certain mushrooms always sccm to grow together; that is, they areindicators ofa 
certain habitat or biological eommunity. 

Most of the habitats discussed here are named aecording to dominant 
vegetation (oak, redwood, grass, etc.). Since only a few of our local trees are 
signifieant in mushroom Identification, it makes a lot more sense to learn those 
trees hefore you learn the mushrooms, rat her than trying to differentiale 
between se veral hundred kinds of mushrooms before learning the basic trees. 

Always bear in mind that the different habitats discussed here overlap, so that 
in a given area t here are usuaJly se veral habitats present. Forinstancc,alawn with 
a Monterey pine will feature grass-lo ving fungt as welJas species mycorrhizal with 
pine. And a road through the woods will offer many types of mycorrhizal or 
humus-inha biting mushrooms plus those that grow in disturbed ground (the 
roadside). Be sure to check the list ofcosmopohtan mushrooms (“Anywhere and 
Evcry where'’), for these will turn up in almost any habitat. Also remem ber that 
mycorrhizal fungi do not ncccssarily grow under their host they are associated 
w ? ith the tree’s rootiets, which may be quite a distance away from the trunk. The 
habitats described in the fol 1 owing pages include se veral uidespread ones (e.g., 
lawns or disturbed ground) and sevcral speciftc to our area (e.g., cyprcss and 
red w^ood). Space does not permit an exhaustive discussion of forest trees outside 
our area, but a few are briefly dcalt with under the heading “Other Trees.** 
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PINE (Pinus species) 

Pine forests arc favored by a me lange of mycorrhizal mushrooms, plus multitudes of 
mi nute. saprophytie Mycenas. When the needle earpet Ud ry ("potatochipconditions”*), 
the larger mushrooms often h ide underneath. manifesting themselves as low mounds or 
“mushrumps.” Prized edible species includc Boletus edutis, Deminum repan dum. Clito - 
cybc nuda . Sparassis crispa t and Trkholoma flavovirens, S ud lus and C hroogomph us 
species often fruit toget her in enormous quantities, along with the green and orange 
Lactarius deficiosus and the bright red or pink Russula rosacea. But the mostspectacular 
fungal feature of our pine forests is unquesbonably Amanita muscaria, with its fiery red 
cap studded with white “stars.” 

Of course, from region to region the dif ferent kinds of pines feature dtfferent mycor- 
rhizal partners, and even in the same arca there are usuaJly some differences in the fungal 
associatcs of each pine species. For instance, Suillus pseudobre vipes and Chroogomphus 
pseudovinicotor grow with ponderosa pine in our area, Suillus pungens with Monterey 
and knobcone pine, and Suillus fuscotomentosus with knobcone and ponderosa pine, 
whiJe Hygrophorus gliocyclus is abundant inland under digger pine, but also occurs 
along the coasi with Monterey pine, and Amanita caesarea and Lactarius indigo occur 
with ponderosa pine in Arizona but are absent from Galifornia*s ponderosa pine forests. 


Ågaricus subruitie scens 
A Ibatrellm JkttH 
A manita asper q 
A manna caesarea 
Amanita must arta 
A m ar i na pachy colea 
Amanita pant henna 
A r nu liana ponderosa 
Bo te tus bar r ok si i 
Boletus eduiis 
Bidet us pi pera tus 
Brauniellula naneyae 
Callistosporium tu leo - oli 
Chroogomphus species 
Clavulma tris ta ta gru up 
Clitocybe deceptiva 
Clitocybe nuda 
Clitocybe set erotokba 
Clitocybe species 
Cotlybia buty racea 
Cvltyhia dryophlla 
Corfinarius cinnamomeus gr o tip 
Cor unar tus mueosus 
Corfinarius obi usus gruup 
Cortmarius phvenkeus 


Cortinarius species 
CrypToportis vptvatus 
Dentinum species 
Endoptychum depressuni 
Eiaphomyces species 
Gymnopitus sapineus 
Gymnopitus spe et ab il i s gruup 
Hehetoma crustullniforme 
Hebeloma sinaptzam gro up 
lielve Ita iai unosa 
Hydnellum species 
Hygropho r apsis auran i iat a 
eum Hygrophorus erubescens 
Hygrophorus gliocyclus 
Hygrophorus hypothejus 
H\ grophorus p urpurast ens 
tnocybe species 
fnonoius tomen tosus 
Laa ar ia species 
Lactarius deliciosus 
Lactarius indigo 
Lactarius rufus 
Lactarius suhflammeus 
Lactarius vinaceorufe scens 
Lenmus ponderosus 


Mycena species 
Marasnuus sp. (unidemified) 
Mycena species 
Naematolonta species 
Fha eo tus schwemitzd 
Fheitinus pint 
Pholiota species 
Flute us atromarginatus 
Rhizopogon species 
Russula alutacea gro up 
Russula bre vipes 
Russuta ente tica gro up 
Rus suta rosacea 
Russuta soror ia gro up 
Sparassis crispa 
Sult tus species 
Tncholoma Jlavovirens 
Trichotoma imbricatum 
Tncholoma pessurtdatum gro u p 
Tricholonta s Q ua rru lasum 
Tncholoma terreum gro up 
Trichotoma vaccinum 
Tncholoma zetferi 
Trkholomopsis rut dans 


DOUGLAS-FIR (Pseudotsuga species) 

There are well over 1,000 kinds of mushrooms known to form mycorrhiza with Douglas- 
fir, and the great Douglas^fir forests of the Pacific Northwest are among the hest fungal 
foraging grounds in the world. In our region, however, the Do uglas Tir habitat is no 
better than ave rage. The most prominent mycorrhizal associatcs arc Suillus, Gomphidius, 
Lactarius, and Russula species. Russula xerampelma is among our few ehoice ediblcs 
that grow principally with Do ugl as- fir. Laetiponts sulphureus is øccasionally found on 
logs and stumps, and Camharellus elbarius and C. subalbidus are abundant under 
Douglas-fir farther north. Tuber gibbosum. when you can find it, is also excellent. 

•Ptrtato chip conditiom: whtn Ét's so dry ihat il sounds likc you'ix walktng on a bed of pota lo chips; cqually undc- 
sirabte arc “lidepool condilioni / 1 when ihc humus taver i«, so soggy it sounds likc you’re iraipsingacross a bed of 
sea anemones (squish squish sc|uish>. 
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DGUGLAS-F1R 


The name ^Douglas-ftr" is hyphenaied in this book becausc it is not really a fir U is 
easily told from redwood {with whieh it often occurslocally) by ils brownerbark, spurred 
cones, and habit of dropping needles without twigs intact (rcdwood drops twigs with 
thc rcddish needles intact). 


A mani t a pantherina 
Camharetlus species 
Cortinarius species 
formtopsis cajanderi 
Fomitopsis pimcola 
Gomphidius species 
Hygrophorm agathosmus 
Inocyhe species 
Lactarius rubrilacteus 


Lav tanus vina c c o rufescens 
Lepiota clypeolaria 
My cerut species 
Ot idea species 
Phaeotux schweinitzii 
Phettinus pint 
Rhizopogon species 
Russula gracilis group 
Rus suta integra group 


Rus sula piar ita group 
Russula xerampelina 
Sirohilurus truHisatm 
Suitlux caerulescens 
Suillus iakei 
Suillus pondero sus 
Trtchohma terreum group 
Trumoiolumella citrina 
Tuher gibbosum 


REDWOOD (Sequoia sempervirens) 

tronically, our largcsl trce supports a fungal phantasmagoria of dainty, fragile fungi, 
but only a smattering of ihe large, fleshy types. Relatively few redwooddovers are wood- 
rotters, and even fewer (if any) are mycorrhiro] a tribute to the redwood’s unique 
position among the con i fer s. 

Cauhrhiza (-Coltyhia) umhortata . with its conical or umbonate cap and long "tap 
ro ot," is per hap s the most dislinet i ve rcdwood-lover. Colorful waxy eaps ( Hygrocyhe 
species) and blue- black to purple-black Feptonias abound, but pickings for the table are 
meager, at least south of San Francisco — Agaricus augustus (but usually ncar roads or 
trai Is), Agaricus subrutiiescens t Clitocybe deceptiva* and so me times Camhareltus 
d hanus. The largcsl inhabil anl of our rcdwood foresis is Leucopaxillus atbissimus* 
which of len forms im pressive fairy rings, but unfortunately, is not a good edible. 


Agaricus augustus 
Agaricus bondens is 
A gant us pran laresquamosus 
A garit us sub rufdescens 
Bo le tus zelleri 
Camarophyltus species 
Cantharellus cibarius 
Cauhrhiza umhonata 
C la varia vermicularis 
Clitocybe species 


En to loma madidum 
Geoghssum species 
Hel vella species 
Hygrocyhe species 
Hy gr ophoro ps is aurant iaea 
Lepiota species 
Leptoma species 
Leucopaxillus alhissi mus 
Macrotyphula juncea 
Microghssum vinde 


Myrena species 
Holanea species 
Polyparus h ir tus 
Ramario ahietim 
Ramaria myceliosa 
Ramariopsis kunzei 
Stropharia amhigua 
Trichog lossum hirsut um 
Tricholomopsis rutitans 
A eromphalina species 


CYPRESS {C upressus species) 

Our cypres s groves do not qualify as "w ? oods" becausc nearly all of them w r crc plantcd. 
They have few (if any) mycorrhiral associates, but there are a number of fleshy fungi thai 
grow mainly under cypress. The harsh winds and salt spray to which Coastal cypresses are 
subjccled make for unpredictable hunting, but under favorable cond ilions there isa large 
burst of Lepiota and Agaricus species, many of them imdassificd and, 1 or endemic to 
California. From a gastronomi c standpoint the best cypres s- lovers are Agaricus bispo rus. 
A. titaceps. A. hernar dit m Lepiota rachodes, and Clitocybe nu da. In Southern A ri ro na, 
incidcntally, there are large forests of Ari/ona cypress, and it would be very interestingto 
comparc thc fungal flora of those cypress tracts to that of Coastal California. 


Agaricus bene si 
Agaricus her nar di i 
Agaricus bispor us 
Agaricus hlandianm 
Agarh us califomicus 
Agaricus fuscojibritlosus 
A garirus fusco i datas 


Agaricus titaceps 
Agaricus pattersonae 
Agaricus per oh s c urus 
Agaricus species 
Agaricus xanthodermus 
Battarrea phatloides 
Camarophyllus species 


Clitocybe rtuda 
Geastrum species 
Hygrocyhe species 
Lepiota rachodes 
Lepiota species 
Tyro myres bastions 



O AK (Querius species) 


Oaks are endowed with a rich array of fleshy fungi thai differ drastically from the 
coniferdovers typical of northern Califomia and the Pacific Northwest. In faet, oaks 
appear to have more mycorrhizal partners than any o ther an gi osperms (hardwoods), and 
mushroom lovers are indeed fortunate that they are Ihc dominant forest trees of the 
central California coast. Oaks also boast the longest mushroom season of any local foresi 
type. The major f rotting, naturally, is in the fall and winter, but Iherc is a characterisuc 
spring crop highlighted by Laetarius fragilt L. rufulus, Clitocybe nuda. Tuber species, 
and a trio of Amanitas —A. ocreata , , A , rubescens, and A. velosa. Wood-inha biting 
bracket fungi are prominent year-round, in el ud i ng Trametes versicolor , Lenzites 
hetulina, Stereum species, and Tremella mesenterica. But to inveterate fungophiles, our 
o ak w ood lands arc synonymous with chanterelles and blewits ( Cant haref lus cibarius and 
Clitocybe nuda) the two not on ly grow toget her, they go togelher (in a variety of 
delicious dishes). Other choice edibles include Bolet us appe ndit ula tus, B. regius* B. 
barrowsii, C rat er ellus cornuc opi oides, Laet ar lus fragilis, L rufulus. Pieur o tus ostreatus, 
Ama ni fa velosa, and Tru holoma portentosum. But beginners becareful- our mostdan- 
gerous mushrooms, Amaniia phattoides and A. ocreata * arc also associatcd with oak! 

Ihc following list of oak-lovcrs applies mainly to live oak ( Q . agrif oli a and close 
relatives), ihc principal species in our arca, Other kinds of oaks, mostly deciduous, occur 
inland and offer a more modest selection of fleshy fungi, perhaps becausc they receive less 
rainfall, or perhaps because they are deciduous. 


Ågaruus albolutescem 
Agaritus califomieus 
Agahcus bonden sis 
Amaniia toccata 
Amamta constricta 
A manda magm verrucata 
Amanda ocreata 
Amanda panthe rina 
A manda p hado ides 
Amamta rubescens 
A mani ta velosa 
Armiiiarielia mellea 
Bolet us appendieuiatus 
B de tus barrowsii 
Boietus dryophilus 
Bo le tus erythropus 
Boietus Jlaviporus 
Bole tus "marshir 
Boietus regius 
Boietus satanas 
Bulgaria inquinans 
Canthareiius cibarius 
Chlorociboria species 
Cim anadetph us pist ilions 
Clitocybe ne bufons 
Clitocybe nuda 
Cotlybia dryophila 
Cortinarius glauc opus group 


Cor ti nanus regal is 
Cortinarius sodagn i tus group 
Cortinarius species 
Craterellus tinereus 
Cr ate rebus eorn u copioides 
Crepidotus species 
Daldi nia species 
Entoloma species 
Ex id la glandutosa 
Genea species 
Gyroporus castaneus 
Hebetoma e rus tulinif orme 
Herkium erinaceus 
Herkium ramosum 
Hygrophorus al b kast anens 
Hygrophorus ebumeus 
Hygrophorus roset brunneus 
H ygrophorus s or didu s 
Hygrophorus species 
flymenogaster species 
H\ sterangium species 
tnocybe sororia 
Inocyhe species 
Laetarius alnicola 
Laet ar i us argil iaeeifolius 
Lat tarius fragilt s 
Laetarius rufulus 


Lenzites betulina 

Mytena species 

Ompba lotus otivascens 

Ot idea species 

PheUinus gilvus 

Phy i lo topsis mdu fons 

Pieur ot us ostreatus 

Pluteus cervinus 

Piuteus lutescens 

Polypo rus deeurrens 

Psathyrelia hydrophiia 

Psathyrella species 

Ru ss ufo cyanoxantha 

Rus s ufo fragramissima group 

Rus su la maculata group 

Rus su la subnigritans group 

Schizophylium commune 

Stereum species 

Tr ame tes versicolor 

Tre mel la foiiacea 

Tre mella mesenterica 

Trithoioma pessundatum group 

Truholoma portentosum 

Trichoioma saponaceum 

Tuber species 

Ty lop il us inde c isn s 

XyforiQ hypoxyion 


TANOAK (Lithocarpus dens i flor us) 

Also known as tanbark oak, this dose relative of the oaks forms deme stands with 
madronc at higher elevations in the Coastal mountains, and also grows in shdtercd basins 
with redwood. Among the prominent fungi of our tanoak woods arc the lovely coral 
mushrooms (Humana species) and the diminutive garlic mushroom (Marasmim 
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TANOAK 


copelandi), which is often s mel led before it is seen, The best ed i bles are Agaricus 
sitvicoia, Armillaria ponderosa. Pleuroius os i real us (on decaying logs), Boietus aereus, 
Boietus appendicula tus. Russula cyanoxantka, and C raterellus comuc opi oides. 


Agaricus h ondetuis 
Agaricus silvicola gro up 
A rmillaria ponderosa 
Boietus aereus 
Boietus appendieuhius 
Bole topsis subsquamosa 
Bulgaria inquinans 
Cantharellus suhalhidus 
Clavariudelphus pis ti Hans 
C or finanus coltiniius gro up 
Co rt manus cotoneus gi oup 


C or ti nanus mfractus 
Curt manus species 
C rate re Hus comueopioides 
Entoloma mad tdum 
Entoloma species 
HydneUum caeruteum 
Hi dnum fusedndieum 
Hygrophorus russula 
Lactarius argitlaceifolius 
Lat tarms sut vi II osus 


Mat rot) phula junrea 
Marasmius tape tandt 
Fhel linu s gihus 
Pleuroius ostrea tus 
Polyp e> rus h ir tus 
Ramaria species 
Rus suta allwnigra 
Russula cyanoxantka 
Trkhotoma saponaceum 
Tricholoma zelleri 


CHINOUAPIN (Castanopsis chrysophyUa) 

Also speiled “chinkapin,” this eousin of the chestnuts has chesntu-like burrs that 
contain small edible nuls. Most of the local chinquapins are rather runty and ragged- 
looking but farther north they attain heights of 75- 1 00 feet. Chinquapins are also closely 
allied to tanoak. and as might be expected, support a similar fungus flora, including 
Ramaria species and Boietus aereus. Among the wood-inhabitors, three in particular 
stand out: the sulf ur tuft (Naemaiohma fasiculare) and jack-o-lantem mus h room 
(Omphalotus olivascens) because of the ir bnlUancc, and the beefsteak fungus (Fisiulina 
hepatica) because of its bizarreness. Boietus aereus is the best edible species. 

Boietus aereus Marasmius copelandi Ramaria species 

Entoloma species Naemalotoma fasciculare Sitre un i species 

Fis tul i na hepatica Omphalotus olivascens Trantetes versicolor 


MADRONE and MANZANfTA {Arbutus menziesii and 

Arctostaphylos species) 


M adrone woods are my favorite foraging grounds. They boast their sharc of 
gastronomi c dchghts (e,g. T Å manit a calyptrata. Cratereltus cornucopioi des, Leccinum 
mamanitae), but their chief attraction is their beauty, Madrones don'X blot out the sun 
like redwoods, and theyYe more colorful (though not quiteas venerable) as oaks. Every 
year they s hed their reddish bark tn sheets, revealingsmooth, yellow, musclebound hmbs 
bcncath. In the summer the rags of stripped bark sizzlc audibiy in the sunlight as they curl 
up like pencil shavings. In the fali, the stripped bark combincs with the large leaves and 
clustcrs of bitters weet orange -red berries to form a deep. incomparably rich, reddish- 
black humus. In such splendid company. itls hard to keep your mind on mushroomsl 

Man/an ilas are esseniially miniature madrones. The most thai canbe said for foraging 
in manzanita thickets is that ifs different - you spend the wholc timccrawlingaround on 
your hånds and knees wishing you’d taken up stamp collecting or basket weaving or 
stayed home and watehed the hall game. 

It is imeresiing to note thai a number of mush rooms normally associated witheonifers 
cross over to madrone (they just can't resist!) and /or tanoak. These include Amanita 
asper a, Amanita muscaria, Armillaria ponderosa ; Tricholoma (-Armillaria) letten, 
Tricholoma aurantium, T. flavovirens, Hygrophorus chry sodon, and //, ebumeus* 


Amanita aspera 
Amanita calyptrata 
Armillaria ponderosa 
Boietus aereus 


Boietus a mygda linus 
Bo let us fla vip orus 
Camhareilus suhalhidus 
Cor tinanus balteatus 


Cortinarius species 
C raterellus cornucopioides 
Entoloma species 
Hydnum fuscoindh um 




Nygrophotus t hr y sodon 
Hygrophorus e burnem 
Leet irrum manzanitae 
Leccinum species 
Lepiota alrodisca 


Omphalolus ol i vase? ns 
Phellinm ig manus 
Rus sula cremoricoior 
Russula emetica group 
Tricholøtna aurantium 


Tricholoma f lavo virens 
Tricholoma manzaniiae 
Tncholoma saponaceum 
Ly lop Hus humilus 


EUCALYPTUS (Eucalyptus species) 

This messy, aggressive intruder was originally brought to this country in the hope that 
its noxious fumes would combat malaria. It grows quickly, and its greedy, shallow roots 
inhibit the growth of many nat i ve plants and mushrooms ( Leucopoxillus albissimus, 
Coprinus p Heat ilis t Clitocybe nuda, and various Agarkus species are among the few 
humus-inhabitors with the poor sense ro telerate it). However, eucalyptus makes fairly 
good firewood and if you chop them down you will not only prevent them from bargi ng 
into someone T s bedroom during t he ncxt wi ildstorm, but youYc also lia ble to get a nice 
crop of suceuient sulfur shelves ( Laet ipo rus sulphureus) s pro uting from the cut stumpsf 


Agarkus califomicus 
Agaricus xant koder mus 
CUtocy he nuda 
Coprinus species 
Hydnangium carneum 


H v meno gast er alhus 
Hysterangium fuseum 
Laccaria species 
Laetiporus sulphureus 
Lepiota ruhrotmeta 


Leucopoxillus alhis simus 
M arasmiellus candidus 
Marasmius plicatulus 
PsathyrelUi species 
SetcheUiogmter tenuipes 


R1PARIAN WOODLAND 


Streams and rivers being indisputably damp, many people assutne they conslitute an 
ideal setting for mushrooms. The mixed hardwoods (alder, cottonwood, willøvv, maple, 
etc.) of our stream vaUeys and ra vines do indeed support a characteristic fungus flora, but 
il is a surprisingly modest one that does not yield the bountiful harvests of our oak and 
pine f orests. Log-rotters a bo und (Pholiota. PsaihyreUa, Naematoloma* ArmiHarieUa, 
Pie uro tus, etc), white the best ed i bles are ArmiUariella mW/eaand Pieuro tus os trea tus in 
the fall and winter, Verpa and Morcheih species in the spring. 


ArmiUariella meliea 
Ciat krus art her i 
C lavaria vermieufaris 
Coprinus muaceus 
Disciotis venosa 
Flammulimt velutipes 


M arasmiellus candidus 
Mon helta species 
Mycena species 
Naematoloma species 
Ph oliota species 
Pleurotus ostreaWs 


Pluteus species 
Ps at hyre I la species 
Sarcoseypha eoccinea 
Strophar ia amhi gua 
Verpa bohemka 
Verpa conica 
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HA BIT ATS 


OTHER TREES 

OnJy a fe w of our nat i ve trees have been discussed so far, but the remaining types are 
not particularly significant from a mushroom Identification standpoint. That is, the 
mushroom s they harbor (either beneath or on them) are tikely to be cosmopolitan (see ihe 
“Anywhere and Everywhcre" eategory), For instance, almost nothing fungal grows 
under bay laurel, but the Ganoderrna applunatum group (especially G , brownii) is 
abundant on bay laurel as wel l as many ot her irees. Similarly, species of Lactaria 
(omnipreseni mushroom “weeds**) occur in droves under acada, while the bush lupines 
along the coast harbor nice crops of Flammulina vehttipes and a brown-capped form of 
Pieuro tus ost real us (both ed i ble), andhuckleberryishometo Co r linanus halteatus and 
the C cyiindripes group. 

A few trees of special interest to mushroom hunters that do not occur locally are 
discussed briefly below, bul space does not permit a detailed tisting of their fungal 
assoeiates. 

LARCH (Larix)- Larches, or tamaracks as they are sometimes calted, are deciduous 
northern conifers whose needles turn gold before dropping off. They feature a number 
of uniquc mycorrhizal fungi, particularly bøletes, plus the usual array of wood-rotters 
and sa prop hytes, The fo I towing species favor larch over ot her conifers, 

Gomphidius mamtmus Pomitopsis offi'einalis S uillus t avipes 

Hygrophørus speciosuS Fuse oho te ti n /o species Suittus grev ilte i 


HEMLOCK (Tsugaj Hemiocks are a c om mon feature of the northern and monlane 
forests of North America. In the West they usually miogle with ot her conifers, and so 
do their mycorrhizal mates. The foltowing list includes only those species that seem 
overty fond of hemlock. Among them is Bo/eius mira bilis, a choice ed i ble. 


Bo le lu* nurahilL . i 
Chro ogt miphus i omentosus 
C ( trtinarius subfoeiidux 
Cut iiiwrius species 
Elaphvmyces granulat us 


Gatwdernia t sugae 
Hystertmgium separat ile 
Lactarius subputpureus 
Pieur ot us porrtgem 


Rantaria species 
Rhizctpogon mbescens 
Russula xerampelim 
Ty l op t lus species 


SPRUCE (Picea ) — The Sitka spruce stands of Coastal northern California and the 
Pacific Northwest and the spruce forests of the North, Southwest, and Rocky Moun- 
tains are phenomenally rich in mycorrhizal mushrooms, particularly species of Russula 
and Cor imams and the delectable Boletus edulis . A sizable number of spruce addicts 
have already been listed under pine; these species arecxduded from the following list. 


Agaricus smit hi i 
Albut rellus conftuens 
Albal reilus ovinus 
A mut larm albolanaripes 
Armil larm caligata 
Boletus puh her timus 
Boletus rubripes 
Cal vaiia furnnsa 
C al vat ia su beretacea 
Cafitharellus et hanus 
Catathelasma imperialis 
Catathelastna vent rit osa 
C lavaria pur pure a 


C la \ anadelphus spec i es 
Clitocybe odora 
C urt manus species 
G omphidius glut inosus 
G om p hus species 
Hvdnum species 
Hygrophorus uy a t hos mus 
Hi grophorus t opret tlarius 
H) grupho rus olivaeeoalbus 
Hygropho rus pudo rimis 
Lue t anus alnieo la 
Fat i anus represent uneus 


Laetar tus scrobiculatus 
Lect mum species 
Maeowanites amerhanus 
Phueoeollybia species 
Phetlodon species 
Potyozellus multifiles 
Rhizopogon parksii 
R uss uld species 
R ussula ser atn] jels na 
T rk ho loma sop vnaeetim 
Trii holvmu vtrgatutv 
Ty lup dus pseudostaher group 



OTHER TREES 
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FIR (AbiesJ Firs, like hemlocks, usually occur in association with ot her conifers. 
They feature many of the same fungi as their close relatives, the spruces. Some species, 
however, seem to favor fir over other eonifers. Thesc inciude: 


Bo te tus ca topus 
Bo le tus regius 
Cvrtinarius species 


Fch inodont kun i ineti > nu ru N i var ogas triu m nu higenum 

G as tro bu te tus turbina tus Oxyp i trus nobilissimus 

Heritium ahiet is R oz i tes cape rata 


JUNI PER (Juniperm )— Junipers favor arid habitats (at least in the West) and have 
fcw if any mycorrhizal mates. Thcreforc, as might beexpected, they offer a rat her meager 
seleetion of fleshy fungi: a fcw saprophytes (e.g., Geastrum and Tulostoma species) plus 
some wood- rotters (e.g., Daedalea juniperinus, GhevphyUum striatum, Truncospora 
demidoffii). Several of the species listed under cypress and “Sand and Deserts” also 
occur under juniper. 

CEDAR and IN CEN SE CEDAR (Thuja and Libocedrus ) — Cedars and incense cedars 
are not “true" cedars. The “true” or Old World cedars are members of the pine family, 
whereas American cedars have scales ral her than needles and are more closely related 
to juniper and cypress. O ur “cedars” barbor several unique fungi (e.g., Tyrumyces 
amarus . which causes a heart rot of incense ccdar), but they have few if any mycorrhizal 
mates. Like redwood and cypress, they are blcssed mostly with puny saprophytes that 
grow best in a mushroom-poor environment (e.g., Leptvnia and Hygrocybe species). 


MAPLE (Acer )— See “Ripar ian Wood land, ” 


BIRCH ( Betula } As any northerner will tell you, birch has dozens of mycorrhizal 
assøciates. In California it does not occur naturally, but planted trees in lawns 
and parks often feature Lactarius torminosus. Laet ahus pubescens, and/ or Paxilius 
imolutus. Birch foresEs, on the other hånd, are rich in other Lactarii as well as Russulas, 
A mani tas, and tas ty Leccinums. Several of the more dist i net i ve birch lovers are: 


A manna mmmrkt 
A manna vi rosa gro up 
Cortinartu s ar ni illa t u s 
Cortinar iu s pholkkus 
Fontes fornem ar tus 


Lactarius pubescens 
Lactarius thejogalus 
Laet anus torm in osus 
Leccinum seahrum 


Leccinum species 
Fax illus ittvoluius 
PhelUnus igmarius 
Piptoporus beiuhrms 


Lactarius pubescens (see comme nts under L~ torminosus on p. 73), le ft, and Paxilius involutus 
(see p. 477), right, eommonly grow on Jawns where birches have been planted. Both are pmsonous, 
at least raw, and both have a sirongly iiuoUed eap margin when young. 


Polyporus badius (p. 562) is a small p oly pore that commcmly grows on de ad aspen. Nole dark tap, 
dark stalk, and mi nu le whitish pores. 


ASPEN, POPLA R, and W1LLOW ( Populus and Salix) — ln summer the aspen f o rests of 
northern and western North America are excellent foraging grounds forfungi, and in the 
fail they put on a dazzling display of leaf colorfCOLOR PLATE 25)* Aspens are not close 
relatives of birches, but resemble them in several ways. For instance, both kinds of trees 
tend to have whitish bark and a northern distribution, and both feature many species of 
Leccinum (all edible) as well as the usual panoply of Russulas and Cortinani. Lotion- 
woods (poplars) are in the same genus (Populus) as aspem, but usually occur near water. 
Among their mycorrhizal mates are the edible Trkholoma popuhnum: wood- rotters 
include Phoiiota destruens and s orne ti mes massive dumps of de leet a ble oyster mush- 
rooms (Pleurotus ostreatus). Willows (Salix) are dosdy related to cottonwoods and 
often mingle with them; consequently their fungai flora b similar. A few of the more 
di sti net i ve and prominent species associated with aspen, pop! ar, and willow are: 


A rmillaria alht danar ipes 
A rmillaria species 
A rn i illana ,v t rammet! 
Chxnorona pyxidata 
Cyptotra mo chrysopeplum 
Elammulina velutipes 
Helvelh i lem opus 
Ht rii ium ramosum 


La t lari us i omro versus 
Leccinum species 
Mon hella species 
Phettmus igniarius 
Phoiiota our i vel la group 
Phoiiota destruens 
Phoiiota sy uar rosa 


Pleurotus ostreatus 
Polyporus hadilts 
Russula aerugima 
S trophar ta kauffmanii 
Tricho lo mafia vo virens 
T richo loma lem t iphylhim 
Trk holoma popuhnum 


ALDER (A lnus )~ Alders typically grow along streams (see "Kiparian Woodland") 
or on logged' over or ex p osed areas with con i fers, Characteristic alder addicts include: 

A garicus suh rut i les c em En roloma rh odopolium Pieuro tus ostreatus 

A lp ova dipi t j phloeus Pien rotus dr y i nus P sat hyrel la s pee ie s 


DUNG AND MANURE 


Cow patties — or almosi any kind of dung— can be turned into miniature mushroom 
gardens by keeping them in a humid environment. They will yield a fascinating succession 
of dainty fungi, but few of them large enough to eal The mycelium of a dung-inha biting 
fungus has a shorter life spån than that of other fungi due to the transient nature of the 
subsirate. The spores are presumably ingested by cows (or other animals) with the grass 
they eat, but pass through the digestive system unscathed, and into the dung, where they 
germinate. In addition to the common dung addicts lisled below, youll find a mullitude 
of mimite Ascomycetes not treated in this book. Some of theseareextremely specialized, 
li ving only on li/ard dung, frog feces, oppossum exerement, etc. 


Agar hus hi spor us 
Agroeyhe pediades group 
Ascobolus species 
Bo Ih i t tus vi te Umus 
Cheilymenia species 
Chtocybe nuda 


Ctiioeyhe tarda 
Conoeyhe species 
Coprtnus species 
Cvpruhia species 
C y at hus s terrorens 
Panaeolus species 
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Peziza fimet i 
Peziza vesk ulosa 
Psitocyhe species 
Sphaerobotus Stella (us 
Si ropha ria semigloba ta 
V olvariella speeiosa 


Leffc This“meadow muffin'' (ch m nk of cow dung) showse?: te nsive mycetial growth. The mushrooms 
belong to the Agrøcybe pediades group (p. 468), Right: This is one dump of Leminus ponder usus 
(p 143) that wøn't be eateit! 


PASTURES 


Pastures and meadows offer a wide seleciion of easily identified ed i ble mushrooms, 
notably Agancvs campestns, A. cupreobrunrteus, A . arvensis, 4 cweodilinus. and the 
A . osecanus group, plus Lepiota naucina and Calvatia species. Every fa 11 there is a pen ød 
of about one month when our grazed pastures are chock-full of mushrooms, and 
there is often anot her crop in the spring. The fol towing list excludes mushrooms 
associated with trees (such as Amanda veiosa ), which frequently fruii at the edges of 
pastures, as well as ihose ihat grow on dung. ITs interesiing to note that several species 
which appear in pastures do not often grow on lawns (and vice versa). 


Agaruus arvensis 
Agar km tampestris 
Agarkus etocodilinus 
Agarkus eupreobrurtneus 
Agurk us tn k ro ntegathus 
Agarii m osecanus group 
Agarkus xanthvdermus 
Agra ybe pediades group 
A mani sa sp. ( un identified ) 


Ast ra tus species 
Bov is ta species 
Calvatia booniana 
Calvatia bovista 
Calvatia cyathiformis 
Calvatia gigantea group 
Clitocybe brunneocephala 
Clitocybe dealbata 
Clitocybe suhconnexi z group 


Clitocybe tardc r 
Lepiota naucina 
M ar asm tus o read c s 
Metanokuia melakuca group 
Nolanea sericea group 
Fanae o tus campanulatus group 
Psiiocybe semilanceata 
Siropharia species 
Vasceilum pratense 


LAWNS and GARDENS 

To many people, mushroom hunting is synonymous with a day in the wild — 
plunging into the dripping depths of a forest* lungi ng through manzanita thickets, or 
meandering through pufTbalb-pocked pastures, However, a mushroom hunt can and 
should begin in the mundane confines of your own yard (assum mg you have one), and 
radiate outward gradually, like the mycelium of a fairy ring. After all, some of the most 
delicious (Marasmius or e ades. Agarkus c ampest ris) or bizarre (PhaJIus impudicus) 
mushrooms might be growing right outside your doorf 

Agarkus is the most prominent group of mushrooms in lawns and gardens, and more 
than one species of Agarkus often grow logether. A . campestris, A. bisporus, and A. 
bitorquis are delicious, but care must be taken not to confnse them with A. Californiens 
and A. xanthodermus t which are potsonousto some people. Otherchoice morsels include 


Don’t overlook your toolshed when look mg for mushrooms! This hefty mord would have rotted 
away uneaten if my wife hadn’L msisted that il was my lurn to mow thc lawn 


iMpiota rachodes, L barssil L naucina* the omniprescnl Marasmius årendes, and an 
occasional morel (Morchella). 

Lawns and gardens are actuaily two disti netly d il ferent habitats, but are treated 
toget her here hecause they so frequently overlap. VoharieHa speciosa and Agaricus 
bispor us r for instance, grow ilt gardens but not on lawns, w hereas Agaricus campestris 
and Marasmius oreades grow r on lawns but not in gardens. Mushrooms associatcd with 
trecs are exeluded from thc following list though they often appear in people's yards. 
Most yards also qualify as “disiurbed ground,” and some may have dung or manere (in 
the form of compost or rrmlch) present. 


Agaricus arve rist s 
Agaricus augustus 
Agaricus hernar dit 
Agaricus bisporus 
Agaricus californiers 
Agaricus tampes tris 
Agaru us comtulus 
Agaricus cupreohrunmus 
Agaricus mk romegathus 
Agaricus osetanus gro up 
Agaricus petohseurus 
Agaricus suhrujescens 
Agaricus xanthodermus 
Agrotybe pediade s gro up 
Agroeybe praecox group 
Agrocyhe soror ia 
Boibitius viteilinus 
Bovista species 
Calocyhe camea 
C alvatia species 
Chlorophylium molybdites 


Ciat hr us ruher 

Cktix'vhe hrunneocephala 

Ctitocybe dc al ha ta 

ditocybe nuda 

Clit oty he larda 

Conocybe iaetea 

Conocybe t enera group 

Coprinus atramentarius 

Coprinus comalus 

Coprin us m icaceus 

Coprinus pik at i li s 

Coprinus species 

Cyntnopilus species 

HohenhueheUa petakndes group 

Lepiota amerkana 

Lepi o ta har s si i 

Lepiota cepaes tipes 

Lepiota lu fea 

Lepiota naucina 

Lepiota rachodes 

Lepiota species 


Lys u ru s eruciatus 
Lysurus mok usin 
Marasmius oreades 
Melanoicuca species 
Mort he Ua species 
Naemaiotoma auraru tat a 
Nolanea serkea 
Paria c o lus foenisecii 
Panaeofus subbaiteatus group 
Phalius hadnatu 
Phailus imp udh us 
Pholiota species 
Pholiuta ter rest ns 
Piuteus petasatus 
Fsar hyre! ia amdoUeana 
Fsat hyre ! la species 
Psilotyhe species 
St leroderma species 
Strophar ia species 
last etium pratense 
Volvariella speciosa 


INDOORS 

In some cases a mushroom hunt can begin inside your house. The brown cup fungus, 
Peziza domiciiiana, is commonlyfonnd on walls, floors, carpets, tile, and plaster; Lepiota 
lutea consistently pops up in flower pots, though it sometimes find s its way ouidoors 
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INDGORS 
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Sevcral fungi are pests of structural timber (e.g., Serpula laerymans), and a mysterious 
Coprinus invaded the floor of my '67 Chevy Nova. H o wc ver, the majority of fy ngi found 
ind oars occur outside as well. 


Co mop hora puteana 
Conocybe species 
Coprinus species 
Galcnna species 
Gytnnopiius species 
H ohen bue hel ta pet at oides gro up 


Lepiota cepaeslipes 
Lepiota lulea 
Lepiota rachodes 
Mi lano tus texlitis 
Mycena species 
Peziza domiciliana 


Pluteus species 
Paria species 
Ser pulti laer y mans 
Thelephora species 
VoharteUa species 


DISTURBED GROUND 

“Disturbed" ground means roadsides, pathsides, gardens, vacant lols, budding sites, 
and the perimeters of park mg lots. Of course, it overlaps with lawns and gardens (or 
“cullivated ground"), bul wedo have a very distinet roadside fungusfloraexemplified by 
the shaggy mane (Coprinus c ornat us). 

Just what makes certain mushrooms prefer (or even require) distu rbed ground is a 
mystery. Obviously, the process of disruptmg. overturning, or paving the soil must release 
certain otherwise inaccessible nutrients, and perhaps the moisture-absorbing properties 
and/ or pH of the soil are changcd. An unsurpassed edible mushroom like Agaricus 
augustus could be raised commercially if this puzzle werc solved. Some mushrooms, such 
as the LyophyUum decastes group, seem to require disturbed ground whereas other 
mushrooms only prefer it. Some show a liking for asp halt and willeven poke up through 
it nota bly Coprinus coma tus. LyophyUum deeastes, Agaricus bi t or q uis. Piso Jit hus 
line tor ius. and Scleroderma geaster. Shaggy manes have even ru i ned tennis courts! 

One asset of these fungi is that theyYe easily spotted from the road (or trail), 
Comequently, they are tailormade for pcople who have an extreme allergy to potson oak. 
And many are worth stopping for! Agaricus augustus. A. bkorquis, Coprinus comalus, 
Lepiota naucina, Lepiota rachodes , and LyophyUum deeastes. The fo 11 owing list does 
not ind ude species that commonly occur in undisturbed as well as disturbed ground. 


Agaricus augustus 
Agaricus her nar di i 
Agaricus bkorquis 
Agaricus Californiens 
A garkus praeclaresquamosus 
Agarh us species 
Agaricus xan t høder mus 
Ateuria aurantia 


Astraeus species 
Cah a lia gigan tea group 
Chtocyhe di la la la 
Coprinus atramentarius 
Coprinus coma tus 
Coprinus nueateus 
Lepiota na un na 


Lepiota rachodes 
LyophyUum deeastes group 
More hetla species 
Pholioia tern s tris 
Pisolithus tinet or ius 
Scleroderma geaster 
Scleroderma species 


BURNEO AREAS 


Many plants are adapted to growing in burned-over arcas. The cones of the knobeone 
pine, for instance, release the ir seeds only when subjecred to extremc heat. Similary, 
certain mushrooms fruit only in burnt ground, and others show a def in ite fond ness for it. 
Aftcr the eruptions of Mt. St. Helens, mushrooms werc among the first organisms to 
“colonize* the devasted slopes of the volcano, and the most rcliable way to cuhivate 
morels is still to set fire to some woods and return the followmg spring! (This practice 
actually had to be outlawed in Europe.) 


Amhracobia species 
Ascobolus carhotiartus 
Coltricia species 
Coprinus species 
Geopyxis species 
LyophyUum species 
More hetla species 
Mv xotnphaliti maura 


Fez ua prae lervisa 
Peziza proteana 
Peziza violae ea 
Pholioia brunnescens 
P hol to la carbonaria 
Pholioia fulvozanata 
Pholioia highlande nsis 


Pluaria species 
Psathyrella carbonicola 
Psathyrella species 
Puh i nu la species 
Py reme ma omphaiodes 
Rhtzina undulata 
Tar zei ta s pecies 
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HABITATS 


SAND and DESERTS 


Odd as il may seem, a number of mushrooms grow in sand or sandy soil, indudingthe 
delicious Lepiota rachodes (which [ have fa und on Ano Nuevo Island) and various 
mords (Morchelta species), The deserts of the West support a fascinating but 
exasperatingly dusive ftingal flora in which the Gasteromycetes (puffballs and allies) 
figure prominently. Deserts do not necessanly have sandy soil., but ihere is considerable 
overlap in the two cat ego ries, so they are listed together here; those species which grow 
exelusively in the deserl are marked with an asterisk. 


Astraeus hygrometricus 
Battarrea species 
Cahatia species 
Carbomyces species* 

C h forny dopus meyenianvs* 
Coprimts asterophoru s* 
Diclyocephahs attenuatus* 


Di sd seda species 
Geastrum species 
Ceopora species 
Lcmgula texensis 
Mortiagnea arenanus* 
Morckella species 


My riost oma cohfarme 
Pkeltorina strobiiina* 
Podnxis pist i Ha ris* 
Schizoxtoma laceratum* 
Seler oderma species 
Tulostoma s pee ics 


SNOWBANKS 


The mountains of western North America feature a ve ry characteristic coliection of 
spring fungi, Some are popularly known as “snowbank mushrooms 1 ' because they fruit 
amund the edges of melting snowbanks; others are more common shortly after the snow 
has disappeared. The ^snowbank mushrooms 1 ’ and other spring fung] are more 
dependent on snowmelt thart rain for their moisture, but the latter can also have a 
stimulating effeet, Gbviously, the higher you go. the later the snow melis, so that in some 
areas the spring '‘■snowbank 11 flora doesnl appear until early or even mid-summer. 
This is one category in which Ascomyeeies are more preponderant than 
Basidiomycetes. Mords (Mon hella species) and false morels (Gyromitra and Hehella 
species) are what make the spring fungus flora famous, but do/_em of other species occur 
aiso, Many of the Sarger agarics develop under the duff and show r themselves only as low 
mounds or "mushrumps” in the humus. The following list includes some typical 
"snowbank mushrooms,” plus many t hat fruit within a month after the snow disa ppears. 
The list does not include fungi with perennial fruiting bodies or species such as Boietus 
edulis thai may occur in the spring but are more common in the summer and fati. 


Agarhus sih'hola group 
Agrocy hepraecox group 
A manna calypfrata 
Amamta gemmata group 
Armiltaria alholanaripes 
Armitlaria oli da 
Auru ularm auneulu 
C alo se yp ha fulgens 
Cah atia species 


Choiromyces alveolaius 
Chtocyhe albirhUa 
Chtocyhe species 
Cotlyhia alhipilata 
C varnar ius species 
Cudonia monticola 
Diseina species 
Dtsciotis venoSG 
Gautier ia species 


Ceopora eooperi 
Guepiniopsis alp mus 
Gi romitra esculema 
G\ romitra gigas 
Hel vella leutomelaena 
Hygrophorus goenii 
Hygrophorus marzuolus 
H\ grophorus purpuras vens 
Hygrophorus suhalpinus 


Lyophyllum montanum (p 1 75) usually grows neady melting snow in the spring 
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Lentinellus montanus 
Lyophytlum mo ntamt m 
LyophyUvm species 
Melanuleuta species 
Mit rula species 
More hella specie. 1 !!. 
Mycerm griseo lind is 
Mytena overhol tzu 


NivatOgastrium ttuhtgenum 
Notanea verna gro up 
Peziza species 
Phaeolus alholuteus 
Pholiota species 
PtecttmiQ rmnnfeldiii 
Pleaania species 
Romana bony tis 


Romana magrupes 
Ramaria rasilispora 
Sarcosoma species 
Sari osphaera crassa 
7 yromyces leueospongia 
Verpa bohemica 
Verpa conica 


SPECIALIZED HABITATS 

Without specialization there would be far less diversity and little — ifany — evolution. 
All fungi are to some extern specialized, but in some cases the speciaiization is more 
bizarre or ext rerne- or at least more apparent to us. For instance, it is said that certain 
poorly known Laboulbemomycetes grow only on the left antenor appendage (left front 
foot) of their inscct host! 

Some kinds of fleshy fungi grow only in deep moss or in Sphagnum bogs. Others 
grow n exe lu si ve ty on other mushrooms: Asier ophora species, Cfaudopus parasittens, 
Collybia tuber osa t Collybia rate mosa. Collybia cookei, Collybia eirrhata , Vol va riel ta 
surrecia. Bo le tus parasit U us , Psathyrella epimyces, and Hypomyces species. Cordyceps 
species parasitize insects and certain truffles; and severat Omphalina species are asso- 
ciated with algae. Many wood -rot ters can grow r on c o nes, but Auriscalpium vulgare 
(as well as Baeospora my osura and se ve ral Strobilurus species) are restricted to cones. 
The very specialized niche has helped Auriscalpium to survi ve, but if and whenconifers 
disappear from the earth (as they are slowly doing), so will Auriscalpium ! 


ANYWHERE and EVERYWHERE 

No ha bitat list is com piete without ment toning some of our cosmopolitan fungi or 
“mushroom weeds." Many of these are restricted to wooded areas, oihers (those marked 
by an asterisk) are not. The best of the lot from an edibility standpoint are Armillarwlla 
mellea, Clitocyhe nuda, and Morchef la species. 


A garit us Californiens * 

A ganens hondettsis 
Agaricus praetlaresquamos us 
Agaricus si hi cola gru up 
Agaricus suhnailescem 
Agaricus xamhodermus* 

A leuna auran da* 

Å manha gemmata gro up 
Amcmita pmhycolea 
A manna panr henna 
A manna vagtnaia 
Arnnllariella metlea* 

Bolet us chrysentenm 
Bile tus spadueus 
Bo let us sut t orne nf osus 
Bole tus truncaius 
Bokim zelleri 
C am har ellus c ih anus 
Can t har ellus s ubalb i dus 
C lavaria verm hularts * 

C ilt aty be in versa 

Clitocyhe n eb ulv ris 
Clitocyhe rtuda* 

Clitocyhe subconnexa gru up* 
C lit op dus prunulus* 


Collybta dryuphila 
Collybia Juscopurpurea gru up* 
C or li nar lus glaucopus group 
C or t manus species 
Elaphomyces species 
F om hop sis pt rucola 
6 alerina species* 

G anoder ma applanatum group* 

G castrum species* 

ff elve (la laeunosa* 

fnocybe geophylla 

fnocyhe so ro ria 

Inocybe species 

Laccaria species 

Laet ar tus chrysorheus 

l octanus fragilis 

Lau ur tus vmaceurujescem 

Laetiporus sulphureus * 

Lepiuta rachødé s* 

Le ucopaxillus alhissimus 
Lemopaxilius ama ru s 
Lycoperdon species* 
Melanoteuea melateuea group* 
More hella species* 

M ycena species* 


Naematuloma fusciculare* 
Peziza species* 

Pheltinus pi ni 
Pholtota terre str is* 
Phyffowpsis nitfulans 
Flutens eervinus* 

Poria species* 

Psathyrella tandolleana* 
Psathyrella species* 
Rhodocybe nuciofens 
Russula albonigra 
Rus. su la bre vipes 
Russuta sororia group 
Russula species 
Sc leroder ma eepa group* 
S de roder ma eilrinum 
S c le ruder ma species* 
Stereum species* 
Thelephora species* 
Trametes versicolor* 

Trii hap tun t species* 
Trieholoma saponaceum 
Tubaria species* 

Tyr o my ces species 
1 olvariella specivsa* 
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SEVENTY DISTINCTIVE MUSHROOMS 
(A quick-reference check list) 


COMMON NAME SCJENTIFIC NAME EDIBILITY 


□ 

Delicious Milk Cap 

(p* 68; plate 2) 

Lactarius deliciosus 

edible 

□ 

Bleeding Milk Cap 

(p. 68; plates 3 t 6) 

Lactarius rubrilacteus 

edible 

□ 

Indigo Milk Cap 

(p. 69: plate 4) 

Lactarius indigo 

edible 

□ 

Candy Caps 

(pp.. 80-82; plate iO) 

Lactarius fragi/is, 

L rufuius, L. camphoratus 

edible 

□ 

Short-Stemmed Russula 

(P- 87) 

Russula brevipes 

edible 

n 

Emetic Russula 

(p. 97) 

Russula emetica gro up 

poisønous 

□ 

Rosy Russula 

(p. 99; plate 13) 

Russula rosacea 

poisonous 

□ 

Witch’s Hat 

(p. 1 16; plate 19) 

Hygrocybe conica 

doubtful 

□ 

Ivory Waxy Cap 

(P 1W) 

Hygrophorus ebumeus 

edible 

□ 

Oyster Mushroom 

(p. 134; plates 27, 28) 

Pieur olus ostreatus 

edible 

□ 

Jack-O-Lantem Mushrooms 

(pp. 146-148; plates 40, 41) 

Omphalotus species 

poisonous 

□ 

Rlewit 

(p. 153; plate 32) 

Ciitocvbe nuda 

edible 

□ 

Man On Morseback 

(p. 179; plate 33) 

Trichoioma fla\ o virens 

edible 

□ 

White Matsutake 

(p. 191; plate 37) 

Ar malaria ponderosa 

edible 

□ 

Honey Mushroom 

(p. 196; plates 39, 42) 

Årmillariella melku group 

edible 

□ 

Fairy Ring Mushroom 

(p. 208; p la ces 38, 47) 

Marasmius oreades 

edible 

n 

Death Cap 

(p, 269; plate 50) 

A mani la phalloides 

deadly 

poisonous 

□ 

Destroying Angels 

(pp. 271-273; plate 53) 

A mani la ocreaia, A. ver na, 

A, xirosa, A . bisporigera 

deadly 

poisonous 

n 

Fly Ag arie 

(p. 282; plates 58, 59) 

Amanda nnmana 

poisonous 



Annillaria ponderosa, betler known as the matsutake or white matsutake, is a mushroom well wortb 
knowing. Ils odor is unique: somcihing like a cross beiween “red bois” and dirty sockv 



COMMON NAME 

SOENTIFIC NAME 

EDIBILITY 

□ 

Caesar s Amanita 

(p. 284; plate 60) 

Amanita caesarea gro up 

edible 

□ 

Coccøra 

(p. 284; plates 61-63) 

Amanita cat) pirata 

ed i ble with 
caution 

□ 

Grisette 

(p. 288) 

Amanita vagina ta 

edible 

□ 

Green-Spored Parasol 

(P- 295) 

Chbroph) Hum m olybdites 

poisonous 

□ 

Shaggy Parasol 

(p. 297; plates 69) 

IjepiotQ rachodes 

edible with 
caution 

□ 

Parasol Mushroom 

(p- 298) 

Lepiota procera 

edible 

□ 

Meadow Mushroom 

(p. 318; plate 71) 

Agaricus campestris 

edible 

o 

Yelløw-Staining Agaricus 

(p. 329) 

Agaricus xanthodermus 

poisonous 

□ 

Horse Mush rooms 

(pp. 332-334; plate 78, 79, 81) 

Agaricus arvensis , 

A, osecanus group 

edible 

□ 

The Prince 

(p. 337; front cover, plate 77) 

Agar kos augustus 

edible 

□ 

Shaggy Mane 

(p. 345; plate 85) 

Copr inus coma tus 

edible 

□ 

Sulfur Tuft 

(p. 382; plate 92) 

Naematoloma fasciculare 

poisonous 

□ 

Scaly Pholiota 

(p. 389, plates 96, 97) 

Pholiota squarrosa 

doubtful 

□ 

Violet Cortinarius 

(p. 446; plate 109) 

Cortinarius vioktceus 

edible 

□ 

Pine Spikes 

Chroogomphus species 

edible 


(pp, 484-487; plate 113) 
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Bole tus aereus is one of many delectable bole tes. These young specimens arc easily recogniied by 
their white pore s ur face and dark cap (hat is covered wiih a fine whilish bioom 

COMMON NAME SCIENTIFIC NAME EDIBILITV 


□ 

Slippery Jacks 

(pp> 498-505, plates 1 14-121) 

S uillus species 

ed i ble 

n 

Admirable Bolete 

(p. 521; plates 127, 129) 

Boletus mirabilis 

ed i ble 

□ 

Butter Boletes 

(pp- 525-526; plates 133, 134) 

Boletus appenduidatus. 

B. regius 

edible 

□ 

Satan s Bolete 

(p, 527; plate 137) 

Boletus .satanas 

poisonous 

□ 

Apple Bolete 

(p T 528; plate 139) 

Bolel us frostii 

edible 

□ 

White King Bolete 

(p. 529; plate 141) 

Boletus barrowm 

edible 

□ 

King Bolete 

(p* 530; plates 142-144) 

Boletus ed u lis 

edible 

□ 

Queen Botete 

(p. 531; plate 140) 

Boletus aereus 

edible 

□ 

Manzanita Botete 

(p, 539; plate 145) 

Leccinum mamanitae 

edible 

□ 

Aspen Boletes 

(pp. 540-541; plate 147) 

Leccinum imigne & 
dose relatives 

edible 

□ 

Old Man Of The Woods 

(P- 543) 

Strobilomyces flos c opus 

edible 

□ 

Beefsteak Fungus 

(p. 553; plate 152) 

Fistulma hepafka 

edible 

□ 

Hen Of The Woods 

(pp. 564-565) 

Grifola f rorulv su 

G. umhellata 

edible 

□ 

Sulfur Shelf 

{p. 572; plates 154, 155) 

Laetiporus sulphureus 

edible with 
ca iition 

□ 

Artists Conk 

(p- 576) 

Ganoderma applanatum 
group 

not edible 
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SEVENTY DISTINCT1VE MUSHROOMS 
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COM MON NAME 

SCIENTIFIC NAME 

EDIBILITY 

D 

Vamished Conks 

(pp. 577-578; plate 156) 

G anoder ma luddunu 

G. tsugae , G . oregonense 

not ed i ble 

D 

Turkey Tail 

(p, 594; plate 158) 

Tranjet es versk olur 

not edible 

□ 

Hericiums 

(pp, 613-616; plates 163, 164) 

Her kinin species 

ed i ble 

□ 

Hedgehog Mushrooms 

(pp. 618-619; plates 161, 162) 

Dentinum repandum, 

D utnbiticutum 

edible 

□ 

Plnk-Tlpped Coral Mushroom 

(p. 656) 

Romana botry tis 

edible 

□ 

Cauliflower Mushrooms 

(p. 657; plate 172) 

Sparassis species 

edible 

□ 

Scaly Chanterelle 

(p. 661; plate 174) 

Gomphus Jloccosus group 

doubtful 

□ 

White Chanterelle 

(p, 662; plate 179) 

CanthareUus subalbidus 

edible 

□ 

Chanterelle 

(p. 662; plates 175, 177, 178) 

C ant har ellus cihanus 

edible 

□ 

Horn Of Pienty 

(pp, 666-668, plate 182) 

C raterellus eornucopioides, 
C.fatlax 

edible 

□ 

Witch’s Butter 

(p. 673; plate 170) 

Tre mel la mesenterka 

edible 

□ 

Giant Puffballs 

(pp, 682-684; plates 184, 186) 

CatvQtia gigantea group, 

C hooniana 

edible 

□ 

Sterran Puffball 

(p. 684) 

Cahatia sculpta 

edible 

□ 

Dead Man’s Foot 

(p, 712; plates 185, 188, 189) 

P tsoli t hus tiru torius 

not edible 

n 

Stinkhorns 

(pp. 768-770; plates 193, 194) 

Phallus impudieus Se 
close relatives 

edible 

□ 

Dog Stinkhorns 

(p. 771; plates 195, 196) 

Mu linus caninus, 

AT elegans 

edible 

□ 

Morel 

(p. 787; plate 203) 

More hella esculenta & 
close relatives 

edible 

□ 

Black Morel 

(p.790; plates 199, 202) 

Morehella elata group 

edible 

□ 

False Morel 

(p. 801 ; plate 206) 

G y romitra esculenta 

edible/ 

poisonous 

□ 

Fluted Black Elfin Saddle 

(p. 815) 

H elve lla lacimosa 

edible 

□ 

Orange Peel Fungus 

Aleuria aurantia 

edible 


(p. 837; plate 208) 
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KEY TO THE MAJOR GROUPS OF FLESHY FUNGI 


Spores produced on mother cel ls called basidia; fruiting body variously s hap ed 

(see pp. 52-54) , * , , , . , Basid iomycof inu t p. 57 

Spores produced inside mother cells cailed asci; fruiting body variously s haped 
(see p. 55) . * Ascomyeotina, p. 7B2 


BASIDIOM YCETES 


Fruiting body with a cap and stalk, or just 
a cap; spores borne on gills (radiatmg 
blades) on underside of cap; spore prim 
obtainable (if spores are bemg produced) 

AGARICS (G1LLED 

MUSH ROOMS), p, 58 


Fruiting body wdh a cap and Malk, 
usually vase -s haped or trumpelliku at 
maturity, not gelaimous; fertile under- 
side of cap smooth, wrinkled, or with 

decurrent veins or folds 

... CHANTERELLES, p 658 


close-up of the 
veined underside 
of a ehanlereilc 


Fruiting body with a cap and stalk, fieshy 
(not tough or woody); underside of cap 
with a spøngy, oftcn separable layer of 
tubes or pores; stalk more or less central; 
usually on ground but occasionally on 
wood . BGLETES, p. 488 


longitudinal setti on 
show mg |he tube layer 


Fruiting body shdtlike, bracketlike, 
crustlike, or wilh a cap and stalk; usually 
tough or woody but Børnetimes fieshy » 
usually on wood but sometunes terres- 
iriai: spores produced in a Layer øf tubes 
or pores that usually line underside øf cap. 
Stalk when prescut usually off-centcr or 
lateral (but sometimes central); tube 
Layer not normally peeling away easity 
from cap POL V PORES & B RACK hl 
FUNGI, p. 549 

(but if fruiting body ts black and char- 
cøal-like with eoncenlncally zøned flesh, 
sec Klask Kun gi, p. 878) 
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Fruiting body variously shaped (with or 
without a cap), but always gelatinous or 
very rubbery; usually growing on wood 
... JELLY FUNGI, p 669 


Fruiting body crustiike or bracketlike 
or øecasionally with a cap and s talk, 
usually tough, not gelatinous; fertile 
surface smooth, wrinkied* veined, or 
warted but Eacking pores, tubes, or s pi nes; 

usually growing on wood CRUST 

& PARCIIMENT FUNGI, p 604 
(also see Morels, Firm Sad dies, & Cup 
Fungi, p. 783) 


Fruiiing body bearing its spores on 
downward-pointing spines or “teeth"; 
spines either Hning the underside of a cap 
or suspended like icicles from a cushion 
of tissue or a branched framework; stalk 
present or absem; on ground or wood 
, TEETH FUNGI, p, 6 U 




spines on underside 
cl cap arc exaggc rated 
in this dieed specimen 






longitudinal 

s eet ion 


Fruiiing body erect, uubranched (dub- 
like) or p rof u sely branched from a 
common base or “trunk" (coral-like); 
cap absem; spores borne on the smooth 
to sHghtly urinkted surfaecs of the 

upright clubs or branches 

.... CORAL& CLUB FUNGI, p, 630 

(also see Earlh Tongues, p. 865) 


Fruiting body remimscent of an un- 
opened, aborted, or deformed agarkt 
consistmg of a spore case or ‘"cap’" and 
stalk; stalk long or very short, usually 
percurrent (i,e., ex tendi ng all the way 
to top of fruiting body); spore mass or 
fertile tis sne usually composed of plates, 
branching ca vi ties. or contorted “gi Ils" 
which may or may not be exposed; spore 
print ruti obtainable; found mamly in 

deserts and mountains ... 

GASTROID AGARICS, p. 724 
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MAJOR GROUPS OF FLESHY FUNGI 



longitudinal scrt ions 


Fruitmg body round to oval or pear- 
s haped, or tb o out er .skin splitting inio 
starli kc rays; in te nor (spore mass) firm 
when young but powdery or dusty al 
m at u rity; spores home inside a spore 
case or numerous lent i 1-1 i ke capsules; 
stalk absent or present on ly as a narrøwed 
sterile base or rootlike fibers; usually 
growing above the ground ....................i 

PUFFBALLS & EARTHSTARS, p 677 



and onc wiihout 


Fruitmg body with a puffbalMLke spore 
case mounied on a well-developed, 
clear ly dififerentiated stalk; spore mass 
(interior of spore case) dusty or powdery 
at mat urit y; stalk term i nat mg at base of 
spore case (Le, not percurrent); often 
lo und in deserts, sand, or waste piaees .. 

STALKED PUFFBALI S, p 715 


Fruiting body minu te (often less than 
1 cm broad), shaped like a miniature 
bird s nesi with one or more small ,l eggs" 
inside (but top of “nest" often covered by 

a layer of tissue when young) 

' HIRDS NEST FUNGI, p, 778 


Fmi ting body emerging from an “egg" 
whose skin forms a volva (sack) at base 
of mature fru i ting body; fruitmg body 
with a cap and stalk or just a stalk, or 
with arms, lentacks, or a b ranched or 
lamced frame work; inside or outside 
surraces of fresh fruitmg body coated 
with a foul-s melting, greenish to brown 

to blackish spore slime 

. STINK HORNS, p. 764 


Fruiting body usually underground, 
ro und to oval or knøbby; interior (spore 
mass) firm to spongy or gelatinous but 
not often powdery, usually composed of 
small chambers or ca vi ties or occasionally 
plates; cotumelJa {i nte mal stalk) present 
or absent .. FALSE TRUFFLES, p. 739 
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ASCOMYCETES 



inleriors, ejttcrior 


onc hoHov.' and 
one solid but marbled 


Fruiting body usually underground. 
round to ovaJ or knob by; interiør høil o w 
or with se ve ral targe cavities or with 
eanah or i nte n or solid and marbled with 
sterile veins; texiure of i nterior firm or 
sometimes powdery but not gelatine u$; 
c otu ind la (internal stalk) only rardy 
present TRUFFLES, p. 841 



Fruiting body growing on insects, spiders, 
or truffles or engulfing other mushrøoms 
in a pi m pied, powdery. or lumpy iayer of 
tissue or growing on wood, if on wood 
then dark brown to black (or black 
beneath white spore powder) and tough, 

hard, or charcoal-hke 

— FLASK FLNGl, p. 878 



Fruiting body disc-shaped (flat) to cup- 
shaped, vaselike, or earlike (with or 
with o ut a s talk) or fruiting body with 
a stalk and clearly differentiated cap; cap 
when present cup-sbaped to sadd le- 
sha ped t irregulady lobed, brainlike* 
thimbledike, or pitted 
MORELS, ELFIN SA DO LES, & CUP 
FUNGLp. 783 

(also see Earth Tongucs, p 865) 



Fruiting body usually er«;!, simple, and 
unbranched (ciublike), but usually with 
a differentiated (often flattcned or 
swollen) fertile “head” or even a small, 
rounded or wrinkied cap; fruiting body 
usually small, if with a small cap then 

usually tough or gelatinous 

— — EARTH TON GUES* p 865 

(also see Morels, Elfin Saddles, Se Cup 
Fungt, p, 783) 




The shaggy mane, Coprinus comatus (p. 345), is one of many Basidiomycctes. It is a famiJiar sight 
along roads and parking lots in cooJ w et weather. 
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Basidiomycetes 

BASIDIOMY COTINA 


THE Basidiomycetes are a large group (subdivision) of fungi that bcar spores on (but not 
inside) special i /.ed cel Is called basidia Two major c la s se s of Basidiomycetes produce 
fleshy fruiting bodies or “mush rooms"- the Hymenomycetes and the Gasteromycetes, 
keyed below. Oiher classes of Basidiomycetes, such as the rusts and smuts, are nol trea led 
in this book. 

Key to the Basidiomycetes 

1. Basidia and spores borne externally (on the cxposcd surfaccs of gilis, tubes, s pines, branches, 

lobes, etc.); spores f ord bly discharged at mal uri ty, i.e,, a spore pnm often (but not always) 
obtainable; frui ting body with a cap a nd stalk, or dublike, or branched, or brackctiike, or c rus t- 

like ( withoul a stalk or sometimes with out a cap) or lobed or blobtike, etc. 2 

1 Basidia and spores borne intemally (inside the fruiting body or inside a spore case or small cap- 
sules); spores not forcibly discharged, thus a spore print unobtamable C ast er om yc e tes, p. 676 

2. Fruiting body al first egglike with a gelaiinous interiør, the outer skin then breaking and an 

unbranched (often phallic), branched, or iattice-like fruiting body emerging; spores contained 
in a greenish to brown or black, foubsmelhng slime that coats all or part of the fresh fruiting 
body (but slime dispersed by flies or rain); gilis and tubes absent . . . Gasterumycetes, p 676 
2 _ Nol as above . . . . Hymenomycetes, below 


HYMENOMYCETES 


IN this large divison of the Basidiomycetes the spore-bearing cells (basidia) form a layer 
or palisade (hymenium) on an exposed surface or s urf aces of the fruiting body, and the 
spores are forcibly dischargeri at maturity. Terrestrial forms are u&ually furnished with a 
cap and stalk, but rnany of the wood-inhabiting types are shel flik e, hooflike, b racket! i ke, 
crustlike, or bloblike. In the more primitive forms the hymenium is smooth to slighily 
wrinkled or warted, while in the more specialized (advanced?) types it takes the form of 
gilis, tubes, spines, or upright branches. 

The Hymenomycetes are traditionally divided into two orders: the Agaricales include 
the gilied mushrooms (agarics) and fleshy tube fungi (boletes), while the Aphyllopho rales 
are an artificial group embracing the poly pores, crust fungi, cora! fungi, chanterelles, 
and teeth fungi. A third group, the jelly fungi (Tremellales, Dacrymycetales, and Auri- 
culariales), are treated in this book as Hymenomycetes, although some taxonomists 
co nsider them to be only distant ly related. 

In the absence of a detailed fossil record, there is a great deal of speculation as to 
whether the Hymenomycetes evolved from the Gasteromycetes or vice-versa, It may 
actually be that evolution has flowed both ways. Spore dispersal isenhanced if the spores 
are acti vely (forcibly) discharged as in the Hymenomycetes, bul the enclosed fruiting body 
of the Gasteromycetes is advamageous to spore development because it af fords greater 
protection against the environnient. Thus, many Hymenomycetes have adapled to 
inhospitable (cold, hol, or arid) environments by fruiting underground and/ or never 
e xpo si ng t heir h y me ni u m t h us beco mi ng “ga st roid** a nd losi ng t he ir a bil ity to d i sc ha rge 
spores in the process. On the other hånd, there may be lines of evolution leading from 
primitive Gasteromycetes to certain Hymenomycetes through the i ncreme ntal develop- 
ment of a hymenium, stalk, and cap. 

•Sincc most fungi decay quickly, thcy are far kss apt to be fossil i /.ed than planis 
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Key to the Hymenomycetes 

1 . U nderside of cap with hund reds of pores (tube mouths) which may be obvious or very mi nute; 
tube layer visible when fruiting body is cut longitudinal!) 1 (perpendicularly) 2 

1 . Not as above; pores and tubes absent . . , , 3 

2. Fruiting body fleshy, rapid ly decaymg, uswtJy but not always terrestrisk stalk typically central 

or nearly so; tubes usually but not always -easily separable from caplantl ofte n from each 

other); veil present or absent Boletaceae (a famil) in the Agaricales), p. 4S8 

2. Fruiting body usually (but not alwaysl) tough in age and usually (but notalways!) growing 
on wood; stalk absent or lateral to off-center T or if central then tube layer not ea si I ysepa rable 
from cap; veil absent Aphylloph orales, p 548 

3- Underside of cap with ra dia ting blades (giils) ... Agaricales, below 

3 r Gilis absent (but spines, warts, folds, veins, or wrinkles may be present) 4 

4. Fruiting body gelatinous (jellylike) or very rubbery; usually (but notalways) growing on wood; 

basidia parti tioned or forked (under the microscope) . . T remellales & Allzes, p. 669 

4. Not as above ......... . . . Aphylloph ura les, p. 548 


Agarics (Gilied Mushrooms) 

AGARICALES 

THE agarics, or gilied mushrooms, bear thetr spores on radiating blades or plales called 
gilis* They are by far the most familiar, numerous, and complex group of fleshy fungi, and 
are thought to have arisen from severai different ancestors. AU of the gilied mushrooms 
were originally grouped in a single massive genus, A garicus. but in the 19th century a 
Swedish naturalist, Elias Fries (the “fat her” of mushroom taxonomy), di vided Agaricus 
into a numher of smaller genera hased on easily ascemined features such as attachment 
of the gi I ls, tex ture of the stalk, presence versus absence of a veil, and color of the spores. 

In the ensuingyears, agaricologisis have tried to achieve a more u naturaP classification 
(Le., one that reflects common ancestry ratherthan superricialsimilarities), and insodoing 
have come to rely heavily on microscopic and Chemical characters, such as the shape and 
arrangement of the cells in the gill tissue and cap cuticle and the shape, omamentation, and 
amyloidity of the spores. Over one hundred genera of gilled mushrooms are now reeog- 
nized, including most of Fries 1 original genera, albeit often in modified form (for ex ampie, 
Agitricus (not to be con fused with the term “agaric"), in its modern sense, is restricted to 
the cultivated mushroom and its close relatives). The "Friesian 11 system, however, has 
remained popular among amateurs or “loadstool-testers** because of its simplicity. 

Since modern agaric taxonomy is based on so many seem i ngly es ot er ic characters, and 
since most people have neither a microscope, nor the requisite Chemical reagents, nor the 
necessary training to correctly use a microscope and reagents if they had them, a com- 
p ro mi se between the modern and Fries ian systems has been used in this book, to wit; most 
of the modern genera and families have been recognized, but the characters used to dis- 
tinguish them are largely Friesian (macroscopic). The Agaricales have been di vided into 
fourteen families, which are key ed out here. The bole te s consritute a fifteenth family, but 
are treated separately. In order to use the key il is necessary to know the spore color— 
preferably by takinga spore print, li is also necessary to have some patienee — orat least 
to realize that suhjectivity (e. g. T waxy versus non-waxy gilis) and faffibility are the ineluc- 
table by products of any key that relies on macroscopic (field) characters, when thecritical 
distinetions between the different entities are in faet microscopic. 
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A pictoriai chart of gtJlcd mushroom genera has aiso been provided on pp. 6 i -62, 
theneby circumvenling thc family category. Jt is by no means infallibte, but asaJready 
poinled out, neither is the dichotomous key, nor for that matter, are you and 1, 

Key to the Agaricales 


1. 

1. 

2 . 
2 , 

3. 

j. 

4, 

4 . 

5 

5. 

6 . 

6 
7. 

7. 

8, 


8. 

9, 

9 . 

10 , 
10, 

11 , 

11 . 

12 . 

12 . 

13. 

13. 

14. 

14 


Gills deformed or conlorlcd or branched to form large cavities, sometimes never exposed; spores 
not forcibiy discharged, hence spore prim not obtainable; 1 otind mostly in deserts and 

mountains (see Podaxales & Allits, p. 724) 

Not as above; spores forcibiy discharged, hence a spore print obtainable if spores are bring 

produced; gilis exposed at maturily; common and widespread , 2 

Spore print white to buff, yellow, yellow-o range, or lilac-tinged 3 

Spore print s orne other color (pinkish, sal mon, ydløw-brown, brown, rusty-orange, rusty- 
brown, chocolate-brown, purplish, greenish, black, etc.) 10 

Universal veil en ve I oping young speci mens and forminga volva at base ofstalk when it ruptures 
and i or leaving numerous remnants (warts or Ilat patches) on eap . . . . Amartitaceae, p. 262 
Nei i he r v olva nor wa rts prese n t ( b u t eap and stal k may ha ve scale s or fib ril s) 4 

Giils typicallyfrcc andvt il present; vcil usuaily fonrung an ann ulus (ring) on stalk, or if rot t hen 

stalk typkally scaly or slimy bdow the veil 5 

Not as above; veil absent, or if present then gilis normally attached to stalk 6 

Cap slimy or viscid when moist, staJk sometimes viscid also; gills tissue di vergeni funder the 

microscope); not common Amanilaceae, p. 262 

Cap dry or only slightly viscid when moist; sialk dry; gill tissue not d ivergen t; common 

LepioUceae, p. 293 

Gills decurrent and foldhke (at least when young), i e., giils thick, blum, shallow, and usually 

forked or with cross- ve i ns ($ee Cantharcllaceae, p. 658) 

Not as above; gills usually piateUke or bladelike 7 

Giils and/ or flcsh exudmg a latcx (rmik or juice) when broken; stalk typically more than 3 mm 
thick; spores with amyloid warts or ridges ............ ... R iis&ulaccae* p. 63 

Not as above ► 8 

Fruiting body bnttle and rather rigid, the stalk snapping open cleanly likeapieceofchalk(i,e. > 
without fibrous context); cap usually plane to depressed at malurity; stalk typkally at least 
3 mm thick; ve il absent; usuaiiy but not aiways te r rest ria J; cap and stalk tissue typically con- 
taimng nests of sphaerocysts; spores with amyloid warts or ridges .... Etussulacrae, p. 63 
Not with above features 9 

Gills soft and clean, with a waxy appearancc or texture, cap often brightly colored; stalk more 
or Jess central; usuaiiy terrestrial; basidia long and narrow (at least six times as long as the 

spores); spores smoolh , . Ilygrophoraceae, p. 103 

Not as above; gills not normally waxy; stalk central to lateral or absent; on grourtd or wood 
Tricholomataccae, p. 129 

Spore prim pmkish lo flesh-colored, salmon, pmkish-cmnamon, or sordid reddish il 

Spore print some s hade of orange, brown (including c in na mon -brown), green, purpie, gray, or 
black 16 

Universal veil present, usually forminga sadike volva at base of stalk , , , , Pluteaceae, p. 253 
Not as above; volva typically absent 12 

Gills typically frec at maturity; growing on wood (but wood sometimes buried!) or sawdust or 

sometimes in lignin-rich humus; spores not angular . Pluleaceae, p. 253 

Nol as above 13 


Odor strøng (fishy or iike eueumber) and stalk vel vety orarismgfroman underground, often 
hollow "tuber'' or fo und o n wood and fruitmg body pinkish to yelløw-ørangc wuha reticuiaie 

(veined) cap surface; spores not angular; not common . Trichulomatscefle, p. 129 

Not as above; common 14 

Spore print pale pinkish, pinkish-buff, or pinkish-cream; gills sometimes purplc or purplc-ringcd 

when fresh; spores not angular Tridiolomataceac, p 129 

Spore print usuaiiy deeper in color (flesh-colored lo sordid reddish, sal mon, etc); gills not often 
purplc; spores usually angular in end and/ or side view 15 
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15, Usualiy growing in dusters; ftcsh fragile; spores not angular; not eommon, at icast inthc western 

slatcs .. . . . Cøprinaceae, p. 341 

15 Not as above; spores typieally angular in end and j or side view; very eommon and widely 
distribut ed . . . Fntolomataceae, p. 238 

16. Spore print greenish to grayish-olive 17 

16. Not as above 19 


Spore print greenish tograyish-olive 
Not as above . 


17. Giils adnate to dccurrent 

1 7. Gilis free or only slightly attached 

18, Giils blood-red to reddish to dark brown 
18. Giils white to duil greenish or grayish - - . 


Cømphidiaceae, p. 481 

18 


18, Gilis blood-red to reddish to dark brown Agaricaceae, p. 310 

18. GiMs white to duli greenish or grayish Lepiotaeeac, p. 293 

19. Spore print purple-brown to purple-gray, purple-black. smoky-gray, black, chocolatobmwn, 

or deep brown 20 

19, Spore prim rusty-orange to rusty-brown, einnamon-brown* yclløw-brown, duil brown* b right 

brown, cigar-brown, etc. (but may appcar darker in heavy deposits!) ................. 26 

20, Giils usualiy dccurrent (but s ometi mes adnate); spore printsmoky-olivetosmoky-gray to black; 

associated with eonifers Gomphidiaceae, p. 481 

20, Not as above; giils free to adnexed, adnate, or occasionally dccurrent 21 

21 . Giils and/ or cap auto-digesting (i.e, t turning into an inky black mass) at maturity; spore print 

black . . . . . , Cøprinaceae, p. 34 1 

21. Not as above , * ............ 22 

22. Veil present, usualiy for nu ug an annuius (ring) on stalk; giils free or ncarly free at maturity, 

whitish to pinkish when y oung but becoming chocolate- brown or darker m age: cap rrør deeply 
striate; spore print chocolate-brown Agarkaceae, p. 310 

22. Not as above . 23 

23. Cap brightly colored (yellow, green, orange, red, etc.) . Slrophariaceae, p. 367 

23. Cap dull (some shade of brown, buff, gray, white, etc.) 24 

24. Giils dccurrent; cap margin inrolled when young; spore prim reddish-brown or cocoa-brown 

PaxiMateae, p. 476 

24. Not as above . 25 

25. Cap usualiy viscad when moist (but may d ry outf); fruiting body fragile or not fragile; capcuticle 

typieally filamcntous ( under microscope) Stropha ria eea e , p. 367 

25. Cap usualiy not viscid; fruiting body usualiy quite fragile; cap euticle typieally cellular (see 

* illustrations on p. 19) . Coprimictae, p. 341 

26. Growing on other mushrooms Tricholomatoceae, p. 129 

26. Not as above 27 

27. Stalk absent or rudimentary; usualiy growing shelflike on wood . 28 

27. Stalk present; on wood or ground . . . . 30 

28 . Fruiting bod y very to ugh , leat he ry , o r c ork y (see Pøly por a c t ae & A llies* p. 549 ) 

28. Not as above; fruiting body fteshy 29 

29. G i Ils forked or with eross-veins or even with pores near base of cap Paxiltaceae, p. 476 

29. Not as above ..... . . Cortinariaceae, p. 396 

30. Fruiting body small, fragile, often withering quickly, cap usualiy o valto conical or bell-shaped . 

usualiy growing in grass, dung, or gardens; cap cuticlc typieally cellular (see illustrations o n 
p. 19) Bnlbiliaceae, p. 466 

30. Not with above features 31 

31. G 1 11 s ty pica LI y dec u rrcnl , ofte n fo rked ( o r e ve n form i ng pores nea r sta lk ) a nd often peel i ng easi ly 

from cap; margin of cap usualiy inrolled when young; veil absent; spore print ycUowish to 

brown; stalk fleshy ***.,,,.*.. k . . , Paxillaceae, p. 476 

31. Not as above; gilis occasionally decurrent but usualiy not, veil present or absent, spore print 
variously colored (rusly-orange, rusty-brown, dull brown, etc.); very c ommon 
- Cortinariaceae, p. 3% 



Spore print black 

Spore print to gray, purple- 

Spore print white to buff, pale pinkish to Spore print brown to rusty-brown* gray, purpie- 
Chwictcrlstics pin-kish-buff, yellowish, yellow- reddish to yellow-brown, cinnimon-brown, brown, or deep 

orange« greenish* or tinged lilac flesh-color or rusty-orange brown 
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RUSSULACEAE 


THIS fa mi ly dt ffers funda men ta l ly from all o ther gilied mushrooms in the anatomy of 
the eap and stem tissue: nests or ro set tes of large, ro und is h cel l s called sphaerocysts are 
interspersed with the usual filamenlous hyphae, g i ving the mus hr oom a characteristic 
brittle, granular texture. In addition, the spores are compicuously ornamented with 
strongly amyloid warts, spincs, and/ or ridges, These unique features suggesl that the 
Russulaceae e vol ved independently from other agarics — perhaps from imderground 
ancestors. Some toadstool taxonomists comequently place them in a separate order, 
the Russo la les, rather than in the Agarieales. 

There are two large genera in the Russulaceae: Lactarius t which exudes a milk or juice 
(latex) when broken, and Russula, which does not. Thoughthey're often characterized as a 
“white-spored” fa mily, their spore color ranges from while to yellow, buff, or ochraceous. 

Lacmrius and Russula are mycorrhizal and often fruit toget her in spectacular abun- 
dance. Fromanedibility standpoint they are good for beginners because few, ifany, of the 
mi Id- tas tin g species are dangerous. Those species with an acrid or bitter taste are hest 
avoided since many are poisonous or indigestible, at least raw. To determine whetheror 
not a species is acrid, chew on a small piece of the cap and gilis for a minute, then spit it 
out. If it is acrid, you’ll experience a burning sensation on your tongue — in faet, you may 
have to wash out your mouth to get rid of the taste! lf you’re not sure whether it*s acrid, 
then il’s probably “miid. 1 * Be careful -some species really pack a wallop! 

Key fo fhe Russulaceae 

1, Frcsh fruiting body usual ly ex ud mg a lat ex (milk or juice) when brøken (the latex is b est seen 


by cutting the gilis near the stalk)* Lactarius, p. 64 

I. Latex absent* Russula, p. 83 


* In dry or very wei wcaiher, Lactarius species with a scaniy latex may cxhihit none at all. The following 
charactenslics wi]jl belp distinguish such spe c i mena from Ruxsulti, 

IT the fruiting body has green] s h sLains and col c red ftcsti, it is probablya Lut larms, 

If the cap is hrightly cola red and has while flcrsh, it is pro bah ty a Russula. 

II ihc cap margin is striatc. it is probably a Rus.uila. 

If the gilis, stalk. nr fte&h are some color besides white or yellow when t resh , it may well he a 
Lnetarius. (Somc Russulas, ha wc ver, disc dør rcddish.gray. brown, or black in age.) 

If the stalk is scrøbiculatc (pitttrd wkhd arker spots), it is a Lui tarms. 

If the cap margin is bearded, it is a Lut tQrius. 

If none of the a bove are a ppjicablc, try Russuto fir&t, then Lacmrius. 

The latex which distingutshes La< tarius from Russula is best s een by cutting the mushroom near the 
juneturc of the gilis and staik. In many species, such as L. argillaceifo Itus var. megacetrpus, shown 
here, the latex is milky white, but in some species itis brighily colored and in others practically absent. 




LACTAR1US (Milk Caps) 


Typically icrrcstrial, mosUy mcdium-sized woodland miishrooms. CAP usually dtprcsscd at 
mat u rity, usuady with an mroJIed orincuirved marginw hen young.&ometi mes touren Lricaliyi'oned, 
Fksh tf Isp, hr titte, usually exuding o iaiex when broken; taste mild or acrid. GlLLS uUathcd 
(LisualJy ad na te to det ur rent), variousiy eolured STALK lypicaUy ngid. brinte, snapping (tpen 
cteanly Ukeehaik; centrat, o/ien scrobicutate, VEIL and VOLVA absent SPORE FRIM whiteto 
hu// oryeUoHish. Spores with amylotd warts and/ or ridges. Cap lissue ncarlyalways wiihneslsof 
sphaenocysts. 


LACTARJUS species are calied milk caps bccause they ex ude a milky or juicy fluid 
(latex) when broken (see Color Flate 6 and photo on p. 63). In dry or very wel weather 
they may Jack a distinet latex (cspecially if oid), but theircrisp or brittle fleshdistinguishes 
them from all but the Russulas (see footnote at boltom of p. 63 for a more detailed 
comparison). A few Mycenas possess a latex, bul they strike a radically di ffe rent pose: 
a conical to bclLshapcd cap perchcd on a long, thin, fragile sfalk. 

The most importam features to note on any Lactarius are the color of the latex, and 
the color changes the latex undergoes or produces on surrounding tissue when exposed 
to the air. The colors should aiways be noted on fresh matcrial. The latex may react with 
the air rapidly (wiihin 45 seconds) as in L. vinaceorufescens, or slowly (within 5 hours) 
as in L. deliciosus, or not at all, as in L. fragt lis. The taste — whethermild oracrid (peppet}) 

is also significant, as are microscopic features sueh as the structure of the cap c utide 
and pattern of ornamentation on the spores, It is also helpful to note whether or not the 
stalk is scrobiculate (pitted with darker spots), 

Lactarius contains a number of delec table coltøc tables. Thecandy cap (L. fragi lis) is the 
tastiest of the local species, besides being one of the most abundanL The green-staining 
milk caps (L. deliciosus. L. indigo, et al) are edible and po pular, and in eastem North 
America, L. volemus, L. cor rugis. and L hygrophoroides are ven good. Many species, 
on the oiher hånd, are poisonous or indigestible. As a rule, the peppe ry- tåsti ng oncs 
should bc avoided as well as those with yellow- or purple-staininglatex. In Europe, some of 
the acrid species areeaten after pickling or parboiling, bul it hard ly seems worth the effort 
or risk to do so, 

Lactarius ssa very large and compiex genus, with over 200 species dcscribed from North 
America, It is especially diverse in eastern and more spccifically southeastern North 
America. In faet, the milk caps are roughly to eastern hardwood forests what the 
Russulas arc to the coniferous forests of the West— so excecdingly diverse a nd ubiquitous 
as to seem like M mushroom weeds.” In California, however, there are fewer i han 50 re- 
cord ed species of Lactarius, and in our area there are only about a dozen. As a result, 
they are mueh easier to identify than their bewildering brethren, the Russulas, Like the 
Russulas, they are mycorrhizal, mostly terrestrial woodland fungi, but often appear at the 
edges of woods or on iree-studded lawns. Many are specifie to certain hosts — e,g., L. 
torminosus grows with birch. In California the milk caps fruil from late summer through 
the winter and sometimes rival the Russulas in abundancc. 

The publication in 1979 of The North American Species of Lactarius by L R. H es ler and 
Alexander Smith has result ed in a large number of nam e changes. For instance, the edible 
species widely known as L. sanguifluus is now L. rubrilacteus and our L. trivialis has 
become L. argillaceifolius. Those of you who find it hard enough to master one scientific 
name for a mushroom without being responsible for two or three can salvage some solace 
in the faet that while the names have changed, the mushrooms ha ven T In otherwords, 
so long as you know r how to recognize a particular species, it hard ly matters what you call 
it— unless you are li ving with a ta x on omist 1 Twenty-one species of Lactarius are de- 
scribed here and many others are keyed out and/ or ment ioned. 
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Key to Lactarius 

J . Latex colored (red, orange, blue. bro un, etc.), but often scanty or even absent; fruiting body 
often {but not always) stainmg greenis h in age or where bruised (slowly, within 5 hours) . 2 
[_ Latex white to buff or clear (but may stain yellow or some other color when expusedl) . . . . 9 

2. Latex blue; emire fruiting body blut to bluish-gray (or greenish-stained) ... L. indigo, p. 69 

2, Fruiting bt>dy not blue (may be greenish-stained), or if partly blue t hen latex not blue ... 3 

3. Latex carrot-orange to sal mon-orange, yellow -o range, or msty-orangc (bul may darken to 

red afler exposure lo air) 4 

3. Not as above; latex red, purphsh, brown, etc., or if orange in base of stalk then bluish in cap 5 

4. Cap whitish when fresh; fo und in southeastern ILS, . . L. satmoneus{ see L. deliciosus, p. 68) 

4. Not as above; widespread and common .i. deliciosus El other$„ p. 68 

5. Latex dark red to purphsh; truiling body never bluish ( but olien greenish-stained) ....... 6 

5. Latex purple-brown lo reddish-brown to brown or yeliow-brown, or bluish in cap and red 

or orange in stalk, Iruiting body sometimes with blue tinis (espedal ly young cap) ....... 7 

6. Associated with western conilers (mamly DougJas-fir and pine) 8 

6. Associated with eastern conifers (main ly hemlockl / suhpurpureus (set: ruhrilacteus, p. 68) 

7. I alex when present yellowish to brown or the color of grass hop per juice; found in eastern North 

America and the Southwest /„ chelidoniitm (see L indigo, p. 69) 

7. Nol as above 1. paradoxus El others (see L. indigo, p. 69) 

8. Cap whitish to pinkish-brown; found in Southwest . . /... harro wsH (see L ruhrilacleus, p. 68) 

8. Nol as above; cap redd is h- brown to o ran gi sh or tan /.. rubrilacteus, p. 68 

9. Latex quicfcly becoming yellow upon ex pos ure to air(usually within 45 scconds) ...... 10 

9. Not as above (but latex may siowly stain yellow or slam wounded tjssue yellow) 15 

IC. Cap pinkish to pinkish-cinnamon to reddish or vinaceuus L. vinaceorufescens El others, p. 74 

10. Cap differentiy colored ( white lo yellowish, ochre, orange, etc.) Il 

l I. Cap white lo yellowish to dark ochre; margin of cap bearded with woolly hairs (at least when 

young) or if nol ihcn associated with nerthern or mountain coniters 12 

l i . Nol with above features . ........................ . , , . 13 

12. Cap pale yellow to dark ochre, stalk ns ua 1 ly serobiculate L. scrobieuiatus, p. 73 

12. Cap whitish when young (but often pale yellowish or yellow-stamcd in age); stalk not scrobi- 

culate or somewhat so only at mat ur i ty L. restmus ise c L. scrobieuiatus. p. 73) 

13. Cap orangish; associated with conifers or bireh in northern and western North America . 53 

13. Nol as above; eiiher dilferently colored or associated w uh hardwoods such as oak 14 

14. Cap orange to b right yellow -o range L, croceus (see L v i na ceoru fescens, p. 74) 

14. Not as above L. chrysorheus El others (see Z_ v irwcevntfescens, p. 74) 

15. Cap {and often stalk) with a velvely lexture or appearance {use hånd lens if unsure); cap gray 

to smoky' brown to dark brown or black, not visad and not ve ry large 16 

15. Not as a bove (il vcivety, then differentiy colored — white, orange* red- brown, etc.) 17 

16. G i Ils cl ose to crowded; associated with western conifers L. faltax, p, 77 

16. Not with a bove features L, lignyot us El others (see L.faUax , p. 77) 

17. Latex drying purplish or stained wounded areas purphsh to duli lilac (often slowty); cap nol 

whitish, or if whitish then also viscid or slimy when moisi 18 

17. Not as above 21 

IR. Cap distinctly hairy or fibrillose at or near the margin; cap yellow, ochre, buff, or duli orange 
............ . npresentanem & others, p, 75 

18. Nol as above; margin of cap naked 19 

19. Cap pale yellow; cap and sialk viscid w hen moist /.. asptdeoides (see L. reprrsenianeus, p 75) 

19. Nol with above features 20 

20. Cap and stalk white and slimy, at least when young and moist; common under conifers in the 

Pacific Northwest JL. pathseens { see L. ttvidus group. p. 75) 

20. Nol as above; cap usually buff, gray, brow n, purplish, etc, . . L. uvidus group El others, p. 75 

2 1 , Cap dark green lo sordid greemsh- or olive-bro wn (at least at center), somelimes honey-colored 

at margin; stalk similarly colored; latex white, taste acrid; cap stainmg magenta in KOH 22 
2J , Not wilh above features 23 
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22. Cap and stalk dark or duil greenish; associatcd with hardwoods (especially oak) in eastern 
North America L. atroviridis (see L. o / j vaceoutnht in vs , p 70) 

22. Cap and stalk usually browner; found mainJy with tomters L . olivaceoumbrmus &. others, p. 70 

23. Margin of cap d istinet] y bearded with wooliy hairs, at least when y ou ng; capsometimes whitish, 

but usually pale pinkish lo pinkish- orange (at Jeast at center); taste very acrid, associated 
with bireh or sometimes aspen .... L. torminosus &. others, p 73 

23. Not as above, if margin bearded Lhen cap differently colorcd or habitat different 24 

24. GiJft well-spaced; cap whitish to pale grayish- or pinkish-tan or yeJJowish; latex and wounded 

areas staining rosy -sal mon to rtist> -orange (es pedal ly gilis and stalk base): fo Lind under 
hardwoods in eastern North America (especially common m SoutheasU L. subplint hogalus 

24. Not as above . . . . . , . . . 25 

25. Cap pinkish-gray to purplish-gray to vinaceøus-gray or vinaceous-buff (or brown tinged with 

these oolors), not vise id; od or disti net ly coconut-iike; fo und main ly with bireh (often in 
parks) or alder; norlhcrn L. glyeiosmus 

25. Not as above 26 

26. Gilis pinkish to pale pinkish; cap viscid when moist, white or with pinkish to lavender stai ns, 

taste acrid; associated with aspen, poplar, and wdlow ,...£. contro versus, p. 70 

26. Not as above (cap if whitish usually not viscid) , , 27 

27. Margin o f cap with cottony nssue (at least when young); cap usually whitish when young, buL 

may disco tor yellowish, tan s etc. in age L. deceptivus & ot hers (see L. piperatus, p, 7 J ) 

27. Margin of cap naked or bearded with hairs but not as above 28 

28. Cap predominantly whitish (but may disco lor in age), not viscid; taste distinet ly acrid (some- 

times extremely so!); found mostly with hardwoods in eastern North America . . .... 29 

28- Not as above (if cap whitish, then taste not acrid) 31 

29. Latex staining wounded Lissne pinkish; especially common in Southcasl . L. suhvertialis 

29. Not as above . . . . 30 

30. Cap and stalk min ulely velvety; gilis close to weil-spaced / . subvellereus{ sce L. piperatux, p, 7 1 ) 

30. Cap and stalk not velvety; gilis crowded to vety crowded L. piperatus &. others, p- 71 

31. Cap whitish to olivc-buff (often with darker and paler areas); latex white, scanty, staining 

fissile reddish lo pirrkisfr-gray or pa/e yeJJow, taste nol acrid, /a von ng pine I . pnllitliolivaeeus 

3 1 . N ot as above . 32 

32. Latex white and very copious, staining wounded lissue brown (often slowly); taste mild, cap 

and j ot stalk min ute Jy velvety, never viscid; cap white to ydlow, orange, red- brown, etc. (ne ver 
grayish or olive); common under hardwoods in eastern North America . . . . 33 

32, Not as a bove (but may have søme of above features) - 35 

33. Cap and stalk whitish to buff or sligfuly yellowish L. luteolus (see L. volemus, p. 78) 

33. Cap and stalk tawny to orange-brown, reddish-brown, or brown . 34 

34. Cap brown to reddish-brown or rusly-bro wn, often wrinkled; stalk typically 1-3 cm thick; odor 

usually mild . . L. corrugis{^te L. volemus, p. 78) 

34. Cap tawny, orange- brown, rusly -brow r n, or sometimes yellowish, not normally wrinkled; 

stalk typically less than 1 .5 cm thick; odor often fishy in age L. volemus, p. 78 

35. Cap with vanøus shades of yellow, pale buff, oehre, copper, orange, or pinkish- orange, often 

(but not always) concentrically y.oned; taste very acrid (peppery or buming) 36 

35. Not with above features (but may have some of them) 40 

36. Cap with various shades of yellow, oehre, dark oehre, buff, etc. 37 

36, Cap oranger, pinker, or more eoppery than above 38 

37. Cap margin with fibnls which are brown to grayish m age L.pqyettetisis($ee L. ainicola , p. 71) 

37. Not as above L. ainicola &l others, p. 71 

38, Margin of cap bearded when young L subvfflosus & psammicola |see L. tormmoxus. p. 73) 

38. Not as above; margin of cap naked even when young 39 

39. Associated with nortbern conifers L. olympianus {see L ainicola, p. 71) 

39. Associated with Southern hardwoods (mainiy oak) . , . L. yazooensis {see L ainicola, p. 71) 

40, Cap cinnamon to butt erscotch- brown or buffy-bro wn; cap and stalk shmy or visdd wbenmoist; 

taste aend; common in eastern North America (rare or absent in West) L , af fims 

40. Nol with above features 41 
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4L Cap and stalk viscid or s li my when moist; cap dark brown to smoky-brown lo charcoal-gray 
(wilhout orangish, reddish, yellowish, or purpiish s hades), but may fade in age; associated 
with conifers . . 42 

41, Not as above; cap viscid or dTy; stalk not viscid and / or fruiting body difTerently c olo red . 43 

42. S talk more or less tan or paler L. kauffmanåi I see pseudomueidus. p. 77) 

42. Stalk darker or grayer (colored like cap or slightly paler) . L. pseudomueidus & others, p, 77 

43. Taste disti net ly lo excmcmtmgly acrid (sometimes latently so); cap pmkish-tan to reddish-tan 

lo reddish-brown or brie k- red (at least in age) or sometimes o ran gis h 44 

43. N ot as above; cap differently colored and/ or taste mild to only slightly acrid 48 

44, Found under manzanita; cap small and viscid when moist L. mamaniiae { see L, rufus r p, 79) 

44. Not with above features 45 

45, Associated with hardwoods m taster ri Nortfo America T , . . 46 

45. Not as above; usually but not always associated with conifers 47 

46. Cap 6-20 cm or more broad, pinkish-tan to reddish-tan to brick-red (but whitish when young 

or where covered bv humus), not zoned concenincaJly; gills white to butf ....... L. allardii 

46. Cap 5-15 cm broad, orange-brown to reddish-brown, of ten zoned co ncent rk ally; mature giils 

reddish-brown todull purplc-brown ..... L. peckii 

47. Cap du LI or dark reddish to bf ick-red, vmaccous, or dark brown ... ru jus & ot hers, p. 79 

47, Cap oranger or more bnghtlv colored ihan above , . . . 48 

48. Odor distinetly fragrant (sweet), at Jeast when dried or cooked (and often when fresh) ... 49 

48. Odor nol fragrant or sweet, even w hen dried or cooked 52 

49. Cap viscid, orange-brown to caramd -colored; odor coconut-likc when dried; known only 

from Cahfornia . . L. cocosiotens {aec L. subflammeus. p. 79) 

49, Not with above features ... 50 

50, Latex clear (eolorless); cap 4-15 cm broad; associated with noilhern conifers and espedaJly 

common in boggy areas . . L , betvusf=t. aquifltms) 

50. Latex white or walery white; cap 2-10 cm broad, widespread in many habitats . . 51 

5 i Stalk solid or stufied ( but sometimes w ith a central hollow m age), typica lly 0,5-3 cm thick; cap 
usually reddish but sometimes orangish; known only from California L . ruf u lus, p, 82 

51 . Stalk often 1 not always!) hollow or partly hollow, espeeially in age, and usually stender <0 4-1 

or occasionally L5 om thick); cap usually burnt orange but sometimes redder, browner, or 
tawnier, widely dis tribut ed ( induding California) L. fragilis & others, p. 80 

52. C ap s mall and oli ve-bro wn to da rk gray i sh- bro w n o r d ar k br o w n w hen y ou ng ( bu t oft e n t a w n y 

to cinnamon in age); common under alder in N. Calif. and Pacific Northwest L, occidental is 

52, Not w ith above features ... r 53 

53, Cap orange to reddish, pinkish, reddish-brown, or liver-colored 54 

53. Cap grayish to violet-gray* dmgy brown, olive brown, or dark brow n 59 

54. Cap viscid or slightly viscid when moist 55 

54, Cap run viscid, often with a du 11 (matte) appearance 56 

55. Cap scarlct to orange, orange-brown, or tawny L. subflammeus & others, p, 79 

55. Cap pinkish to reddish to reddish-brown or liver-colored L. subviscidus & others, p. 80 

56, Cap and stalk minutely velvety, orange to orange-brown; gills widely spaeed, pallid; latex 

very copious; common under castern hardwoods L. hygrophoroides { sce L valemus , p. 78) 

56. Nol as above 57 

57. Associated with oak; mam ly bul not exe lus i vely Southern 58 

57. Not as above; northern . C. atpinus, £. thtjogalus, L. ocutatus & others (see / rufulus* p, 82) 

58. Found in California L. ru f u lus & others, p, 82 

58. Found in eastern Norlh America F. suhserijhms & others (see /- rufulus „ p, 82) 

59, Cap medium-sized to large (4 cm or more broad), at least slightly viscid when moist 60 

59, Not as above, cap small and vioLel-gray lo gray or ochre-gray, usually with small scales at least 

in age; found in eastern Norlh America, of ten on or ncar rotten wo od * L. grisens 

60. Latex often discoloring injured tissue slowiy; gills often dingy yellowish oryellow-brown in old 

age; found with hardwoods (main ly oak) L. argillaceijotius rar. megacarpus Sl others, p. 76 
60. Not as above ........ i. circellatm & others (see F, argillaceif o Hus var. megacarpus, p. 76) 
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Lactarius deliciosus {Delicious Milk Cap) Color Plate 2 

CAP 5-16 cm broad, broadly convex or with a depressed center and an inrolled margin 
when young, becoming depressed or shallowly funnel-shaped; surface viscid when moist 
but søon dry, smooth, often zoned, color variable: duli orange tocarrot-orange ororange- 
brown, sometimes blotched with ør entirely green; fading in age or dry weather to 
brownish, gray, duti greenish -gray, or even yellowish; margin inrolled when young. Flesh 
ihick, brittle, orange to yellowish or greenish; taste miid or slightly bitter. LATEX very 
scanty, brighi carrot-orange(but in some forms slowly staining dark red when exposed), 
eventually staining wounded or aged tissue greemsh (within 5 hours). GILLS typically 
bright to dull orange, but varying to yellowish or orange-buff, greenish where wounded; 
ad na te to decurrent, ctose. STALK 2-7 cm long, I -2.5 cm thick, equal or narrowed at base, 
soon dry, sometimes scrobiculate; rigid, hol Jo w i nage, frequently maggot-riddled T colored 
like cap or paler. SPORE PRINT creamy yellowish-buff; spores 7-11 * 6-£ micrøns, 
broadly ellip tical to nearly ro und, with amyioid rid ges, 

HA BIT AT: Scattered to gregarious or in troops under conifers (pine, spruce, etc,), 
common and widely distributed. It is abundant in our Coastal pine forests in the late fali 
and winter, generally af ter the major crop of look-alike L. rubrilacteus. 

EDIBILITY: Edible, but not necessarily delicious. Several varieties or forms oceurand 
some are apparently better than others. Special treatment is required to overcome the 
grainy texture and latent bitterness. Its abundance and distinetiveness, however, make 
experimenuition worthwhile. Some sources recommend slow cooking (e.g., baked ina 
casserole), others insist it should be cooked rapidly in a frying pan with very little butter. 
H is popular in Furope, and the Russians are fanatical about it — especially salted, 

COMMENTS: This variable, cosmopolitan fungus strikes a discorda nt but colorful 
note with its unlikely combination of pistac bio-green and carrot-orange — even more so 
when found in the company of the bright red Russuia rosacea, as is so often the case in o ur 
area, The carrot-colored Jatex separates it from L. rubrilacteus, and conf usi on with other 
mushrooms is unlikely. The latex is so scanty as to often be non-existent, but the brittle 
flesh and greenish stains on the cap, stalk, and / or gills will identify it. The fruiting bodies 
persist fora long time and are often completely hollowed out by maggots, Several varieties 
of L deliciosus have been described based on slight differences in color, staining reactions, 
and microscopic characte ristics; onc variety tends to have an areolate (scaly-cracked) cap 
in age, The Greeks were apparently fond of L. deliciosus, for it is depicted ona fresco from 
Herculaneum (buried in 19 A.D,), Other species: L. thy irtos, of northem bogs, hascarrot* 
orange latex but stains red, not green; in other respects it is quite similar, L. salmoneus is 
a smallish but distinetive southeastern species with a whitish cap, bright orange gills, 
flesh, and stalk (when fresh) and orange to salmon-orange latex, L. pseudodeliciosus is 
buff or dingy colored with yel I ow- orange to rusty-orange latex. All of these are ed i ble and 
the latter two staln greenish in age or where wounded. 

Lactarius rubrilacteus (Bleeding M ilk Cap) Color P lates 3, 6 

CAP 4-14 cm broad, broadly convex with a depressed center and inrolled margin when 
young, depressed or shallowly funnel-shaped in age; surface viscid when moist, smooth, 
reddish-brown to orange, orange-brown, or lan, or oftenconcemrically zoned with these 
colors; duller and greenish-stained in age. Flesh thick, brittle, brownish to buff, reddish, 
etc.; taste mild or slightly bitter. LATEX scanty, dark red (but occastonally orange-red 
in old specimens), slowly staining wounded areas greenish. GILLS adnate to slightly 
decurrent, close, reddish or dull purplish-red, or tan with a dark reddish sheen; greenish 
where wounded , ST ALK 2-6 cm long, 1 -2.5 cm thick, equal ornarro wed beto w, firm, rigid , 
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hollow, colored likecap or paler, sometimes scrobiculate. SPORE PRINT paleyellowish 
or buff; spores 7. 5-10 * microns,broadlyellipticaltonearlyround, withamyloid rid ges, 

HÅBITAT: Scattered or in large Iroops under conifers throughout ihe West; associated 
in our area with Douglas-fir and abundant in the fa 11 and early winter. Where pines pre- 
dominate il is largely supplanted by L delkiosus, and where pine and Døugias-lir grow 
together, the two milk caps often minglc, In Furopc, /„ sanguifluus (whieh may be the 
same as L. rubritax teus) is mycorrhizal with pine. 

EDEBILITY: Edible, but not pleasing to everyone because øf its granular texture; usually 
better, however, than L. detiaosus(sce comments on ed i bi lity of that species). 

COMMENTS: The dark red latex is the telltaje trait of this handsome fungus, which for 
many years has been known to fungophiles asL* sanguiflaus. In dry or very wet weather 
the latex may be absent, but in these condiliom the greenish stains are usually quite 
pronounced. in faet, as with L. deliciosus, weathered fruiting bodies may be en ti rely 
green, and mature specimens often have tiny, aborted green “but to ns” at their bases. Be 
sure not to confuse this species with the similarly colored L. viwceorufescens and 
L, chrysorheus — they often grow with L. rubrilaeteus, but have a whitc latex that quickly 
turns yellow. Ot her species: L. barro wsii has dark red latex, but its cap is mueh paler 
(whitish to pinkish-brown) and it occurs mainly with ponderosa pine. Another similar 
cdible species, L. subpurpureus of eastern North America, has wine-red latex and a wine- 
red to sil ve ry cap, and Fa vors hemlock. See also L. paradoxus (under L, indigo). 

Lactarius indigo (Indigo Milk Cap) Color Plate 4 

CAP 4-15 cm broad s convex or centrally depressed wsth an inrolled margin whenyoung, 
usually depressed in age, surface smooth, viscid when moist, then dry; indigo-blue when 
fresh bul fading to grayish- or silvery-blue, sometimes with greenish stains; often zoned 
concentrically. Flesh pallid to bluish, brittle, slowly staining greenish; laste mild toslightly 
bitter-acrid LATEX indigo-blue (bnght dark blue), scanty, slowly staining wounded 
tissue greenish. GILLS ad na te to slightly decurrent, cl ose, indigo-blue becoming paler in 
age. STALK 2-6 cm løng, I -2.5 cm thick, indigo-blue to silvery- orgrayish-blue, equal or 
narro wed at base, rigid, hollow in age, soon dry. SPORE PRINT creamy-yellowish; 
spores 7-9 * 5.5-7 J micro ns, elliptical to nearly round, with amyloid warts and ridges. 

HA BIT AT: Scattered to gregarious in summer and fali, most ly in oak and pine woods; 
found throughout soutbernand eastern North America, but mosteommon along the Gulf 
Coast and in Mexico. 1 have found it in Arizona under ponderosa pine. If it should turn up 
in Southern California it would certainly be a most welcome addition to our fungus flora. 

EDIBILITY: Edible and very good — superior, at least, to the other greenish-staining 
milk caps, such as L. deliciosus. In Mexico it is sometimes sold in farmer’ s markets. 

COMMENTS: The overall blue to blue-gray color and bright blue latex makethisone of 
the safest and most memo rable of all agarics. No other milk cap has blue latex, let alone 
a bluish fruiting body. Other species: L . paradoxus, common under pine in eastern North 
America(especiaUy the South), often hasa bluish-ti nged cap when y oung, but has reddish- 
brown to purple-brown latex and gi Ils. Another species, L . chelidonium. has a yellowish 
to dingy yellow-brown to bluish-gray cap and yellowish to brown latex “the color of 
grass hopper juice/' It occurs com monly in the eastern United States and Southwest, L . 
hemicyanetis is a medium-sized to large species which usually has bluish flesh in the cap 
and orange to red-orange flesh in ihe base of the stalk. It may possibly occur in Southern 
California, accordmg to Greg W right and Paul Harding. All of the above species are 
edible despite their tendency to stain green in age. 
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Lactarius olivaceoumbrinus (Toadskin Milk Cap) 

CAP 3-12 cm broad, convex with an inrolled margin becoming plane or shallowly 
depressed; surface viscid when moist, typically a mixture of dark olive, sordid olive- 
brown, and olive-buff, often spottedorzonedconcentricaily, but zones fad i ngi nage. Flesh 
thick, dingy oli ve, brittle, taste very acrid. LATEX copious, white, becoming green i sh-gray 
(sometimes very slowly). GILLS adnatetodecurrent, crowded, pallid becomingspotted or 
colored greenish or olive- gray. STALK 4-8 cm long, 1 -3 cm thick; solid, becoming hollow 
in age, viscid when wet, then dry; rigid, colored more or less like cap; usually scrobiculate, 
SPORE PRINT pale buff; spores 7-10 * 6-9 micro ns, elliptical to nearly ro und, with 
amyloid warts and rid ges. Cap sur face staining magenta in KOH or ammønia. 

HA BIT AT: Solitary or scattered or in small groups on ground under conifers in late 
summer and fail, Pacific Northwest and northem California, occasional. 

EDIBILITY: Unknown. The sordid appearance and acrid taste are major deterrents. 

COMMENTS: This species and its close relatives are among our most distinctive milk 
caps — easily recognized by their overall dingy greenish to murky olive-brown color and 
cøpious, acrid white latex, I know very few people who would call them beautiful, but 
that 1 s precisely w hat they are — beautiful— in a grotesque sort of way that only a thoroughly 
jaded fancier of the fleshy fungi can appreciate. (For some reason, they remind me of toads 
— see Color Plate I.) Other species: L. s ord ulu s is a similar species with a somewhat 
brownercapand smaller spores; italsooccurs in the Pacific Northwest as well as ineastem 
North America. L. atroviridis (C OL OR PLATE i) has a motded dark greenish cap and 
stalk and grows under hardwoods (especially oak) in eastem North America. Neither is 
edibte. The nameL, necator (a European species) was previously applied to this group. 

L actarius controversus (P oplar M ilk Cap) 

CAP (5) 7-20 cm broad, broadly convex becoming depressed; surface viscid when moist, 
then dry, white, or whitish with lavender to pinkish stains, margin at first inrolled. Flesh 
thick, firm, brittle, white; taste slowly acrid(burning). LATEX white, tinchanging, GILLS 
ad nate to slightly decurrent, crowded, narrow, pinkish tocreamy-pink, STALK 2.5-7 cm 
long, 1-3 cm thick, equal or tapered downward, white, sometimes spotted, hollow in age, 
rigid SPORE PRINT creamy to pale pinkish; spores 6-7.5 * 4.5-5 microns, elliptical, with 
amyloid warts and ridges. 


Lactarius controversus has pinkish gills* white lalex, acrid taste, and inrolled cap margin when young. 
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HABIT AT; Scattered lo greganous under aspen, poplar, and willow, widely distributed. 
It can be found in the aspen foresis of the Sierra Nevada in Ihe la te summer and fail. I 
have seen large fmitmgs in New Mexico in ihe late summer. 

ED1BIL1TV: To be avoided due to the acrid taste. 

COMMENTS: This handsome milk cap is one of several large, whitish species with white, 
unchanging latex and a very peppery taste. The viscid cap when moistand pinkish-tinted 
gilis plus the association with aspen, poplar, and willow r distinguish it from the ot her 
large while Lactariifsee L. piperatus ), while the presenee of a latex places itin Lactarius * 

Lactarius piperatus (Peppery White Milk Cap) 

CAP (4)6- 1 6 cm broad, broadly convex and usually depressed centrally, becoming broadly 
vase-shaped in age; surface more or less smooth, dry, unzoned, white to creamy-white, 
but often developing d ingy buff or tan sta ins ir age; unpolished; margin naked. Flesh thick, 
crisp, brittle; od or mild, taste extremely acrid. LATEX white, copious, unchanging or 
dry ing yellowish (or in one variety staining wounded tissue dingy gree nish). GIL LS ad na te 
to decurrent, narrow and very crowded, white to creamy, often forked. STALK 2-8 cm 
long, 1-3 cm thick, equal or lapered toward base, dry, white, smooth or with a whitish 
bioom, not scrobiculate. SPORE PRINT white; spores 4.5-7 * 5-5.5 microns, elliptical 
lo nearly round with inconspicuous amyloid warts and ridges. 

HABIT AT: Solitary to widely scattered or gregarious on ground under hardwoods, 
common in the summer in eastern N orth America. It has also been reported from the west 
coast, but I have not seen it west of Minnesota. 

EDIBILITY: Not recommended. In Russia and Scandinavia it iseaten, along withother 
acrid milk caps, after parboiling or pickling, However, it is rather difficult to digest and 
may even be poisonous if not properly prepared. 

COMMENTS: The d uU d ry wh ite ca p, ve ry c ro w d ed n a rr o w gi 11 s, e x t re mely pep pery ta s te, 
and co pio u s white “milk” form a distinetive set of characters. It has mueh the aspect of 
Russuia brevipes, but of course that species lacks a latex. There are several si milar, 
medium-sized to large whitish, acrid milk caps with white latex, including: L ■ neuhoffii, 
with large r spores and o n ly modera te ly crowded gi lis that are sometimes pa le pi nkis h- buff 
at maturity; L. subveltereus, with mi nute ly vel vety cap and stalk, and close to well-spaced 
gilis; and L. tomentoso~marginatus and L, deceptivus, with a whitish cap that beeomesdull 
tan or brownish in age and has conspicuous cottony tissue on the margin w'hen young. All 
of these are common in eastern North America under hardwoods; the latter also grows 
with conifers. None have the slightly viscid cap and pinkish gi lis of L . cont roversus. Ot her 
species: L. pseudodecepiivm mimics L. deceptivus, but grows with northwestern conifers. 


Lactarius alnicola (Golden Milk Cap) Color Plate S 

CAP 5-14(20) cm broad, convex with a central depression and conspieuously in ro lied 
margin when young, depressed or broadly funnei-shaped in age; surface viscid when 
moist, usually zoned concentricaily with various shades of ochre and pale yellow, but 
sometimes nearly e ve nly c o lo red; margin naked or slightly hairy but not bearded. Flesh 
thick, brittle, crisp, whitish; taste very acrid. LATEX white, unchanging or ve ry slowly 
yetlowing or staining wounded tissue yellowish. GILLS crowded, ad na te to decurrent, 
whitish when young becoming buff or och raceo us-toned in age; wounded areas stained 
yellowish to yellow-brown. STALK 2-6 cm long, 1 .5-3 cm thick, equal or with narrowed 
base, hard, usually hoilow in age; pallid or linged cap color, often (but not always) 
scrobiculate (with d arker yellow to ochraceous spots). SPORE PRINT whitish to 
yellowish; spores 7.5-10 * 6-8 microns, elliptical, with amyloid warts and ridges. 




Liu iarius alrucola has a golden zoned cap and peppen, white latex This is our oak toving vane ty, 
which has a totem h acrid taste and bald cap margin. See color plate for comfer doving form 


HABIT AT; Scattered lo gregarious under spruceand other conifers (despi te Ihe species 
epithet, which implies alder) in the Rocky Mountains and Pacific Northwest in the late 
summer and falf and also abundant (a slightly different form — seecomments)inourlive 
oak woodlands in the fall and winter. Still another variant occurs in Coastal sand dunes 
with willowand bush lupine. 

EDIBILITY: Not edible. The excrucia tingly peppery taste is a formidable deterrent. 

COMMENTS: The overall yellow is h-ochre color and zoned, non-bearded cap plus 
the frequently scrobiculate stalk, acrid taste, and white latex typify a very confusinggroup 
of milk caps which have traditionally passed under the European na mes of E, insulsus and 
L r zonarius. There is still doubt, however, as to just what those species are. The c om mon 
member of this group in central and Southern Califørnia differsfrom typical L . alnkola in 
its mycotxhizal mate (oak), somewhat smaller size and paler cap (yellowish-buff), 
frequently short, off-center stem, and lafently acrid taste. Its latex usually stains 
surrounding tissue dingy yellow bul does not tum yellow itself Forms are encountered, 
ho wever, in which the latex does yellow si ow ly, and forms in which it d iscol o rs tissue buf f or 
grayish-buff, thus muddling the picture so thoroughly that I begintoyeamforthe baseball 
season. (Ah, the s i mp licity, security, and symmetry of baseball, whereeach participant has 
a fixed name, number, and position, and a unique and i ndisputable set of stat is tics and 
characteristics.) Other species with a more or less zoned, non-bearded cap and acrid white 
latex include: L. olympianus, a common western con i fer-lover, typically with an oranger 
cap and non-scrobiculate stalk; and two oak-loving easterners, L . psammicola f glober t 
with a yellowish cap and latex that stains wounded tissue buff to pinkish-cinnamon, and 
L* yazooensis , a Southern species with an orangish cap. S i miter species that are bearded 
are listed under L. torminosus and L. scrobiculatus. They include L s uh v illoms, a com- 
mon local species whose cap is often na ked in age, but pinkeror oranger than that of L. 
alnicoto. Also worth mentioning is L. payettensis, a western conifer-lover with white 
scanty latex that yellows slowly and brow r nish to grayish fibrils on the cap margin. None of 
the above species should be caten, at least until they are better known. 
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Lactarius torminosus (Bearded Milk Cap) ColorPlate7 

CAP 4-12 cm broad, convex with a central depression and st ro ng ly i nr o lied margin when 
young, shallowly depressed in age; surface vi&cid when moist, yellowish-buff to pinkish- 
buff to whitish, the center usualiy pinkish to pinkish-orange whenfresh, or sometimes pale 
pinkish to pinkish-orange throughout; margin bearded with a dense white mat of soft, 
woolly hairs(whileinrolled) that may mimic aveil; ha irs sparse o reven absent i nage. Flesh 
thick, Firm, brittlc, white or tinged pinkish; taste vm acrid. LATEX often scanty, white 
and typically unchanging(but staininggills yellowish in var. nordmanemis). GILLS white 
to yeliow r ish-tan or developing a pinkish tinge, crowdcd, narrow, adnate to slightly 
decurrent. STALK 2-7 cm long, 0.5-L5 cm thick, rigid, equal or with a narrowed base, 
firm, dry, often hollow in age; colorcd like cap or paler, sometimes with dingy ochre spots, 
SPORE PRINT creamy- white; spores 7-10 « 6-8 microns, elliptical, with amyloid ndges, 

HABIT AT: Scattered to gregarious under or near birch or occasionally aspen; common 
and very widely distri buted. In our area this species and L. pureens (see c om ments) are 
common af ter the first fad rains on lawns with plantcd birch trees (often inthecompanyof 
Paxilius invølutus). The mycelium is probably imported on the roots of birch saplings. 

ED I Bl LITY: Not recommended, as it is indigos ti ble or evcn poisonous unless thoroughly 
cooked. However, in Russia and Scandinavia it iscollected in la rge q ua n ti ties and pi ck led, 
and in Norway it is roasted and added to coffee. 

COMMENTS: The bearded, pinkish-tinged cap, white latex, acrid taste, and growth with 
birch arc the t rademarks of this attractive Lactarius. Butfons with aninrolied margin are 
reminiscent of Paxilius t/twø/uf&tf (anot her birch-lover), but paler in colo r.L.pubescens is 
practically identical to /.. torminosus but has smaller spores(6-8 microns Iong)and is more 
aptto havea whitishcap(see photo onp. 41). li is common w r ith birch in parksand gardens 
as well as in forests, and js often mistaken for L . torminosus . One coilection I made had 
greenish bands on the giils and stalk just like in Russula brevipes var, acrior . Other si milar 
species: X. subviliosus is common in our tanoak-madrone wood lands. Jts pi nkish-o range 
to orange cap is bearded when young but often naked in age, leading to confusion with L. 
alnicøkt, w'hich has a yellower cap. L. psammicoh has an orangish, zoned, bearded cap 
but grows under eastern hardwoods, For bearded yellow-stainers, see X scrobicutatus. 

Lactarius scrobicutatus (Scrobiculate M ilk Cap) 

CAP 4-15 (20) cm broad, convex to plane with the center usualiy depressed, in age often 
vase-shaped; surface viscid when moist, smooth or scaly in age, unzoned or faintly zoned, 
pale yellow to yellowish to bright ochre, the center sometimes darker; margin inrolled 
when young and typically bearded with hairs (but hairs absent or inconspicuous in var 
montanus and var pubescens ). Flesh thick, firm, brittle, w r hitish but staming yellow when 
exposed; taste variable: sirongly acrid to mild. LATEX copious or scanty, white, quickly 
sigtning yellow when exposed. GILLS adnate to slightly decurrent, whitish to pale or duli 
yellow, close, STALK 3-11 cm long, (1) 2-4 (5) cm thick, equal or narrowed at base, firm, 
dry s hollow r m age; w'hite to yellowish, usualiy scrobiculate ( i. e., pitted with large, glazed, 
darker or brighter yellow to honey-colored spots), SPORE PRINT whitish to creamy or 
yellowish; spores 6- 10 * 5-7,5 microns, broad ly elliptical, with amyloid warts and rid ges. 

HABIT AT: Solitary, scattered, or in groups under northern and mountain conifers; 
widely distributed. Ils various varieties are common in the summer and fail in the Sierra 
Nevada, northern California, and other parts of the West, but absent in our area. 

EDIBILITY: Not recommended; yellow -staming milk caps should be avoided. 

COMMENTS: This robust but variable milk cap can have a mild to strongly peppery 
(acrid) taste and prominently bearded to virtual ly hald cap margin. However, it can 



Lactarius vinaceoru/escens (see descripuon below) has white tat ex ihat quickiy slams yellow uhen 
exposed II is variable in o t her respecis and iniergradcs with / . chrysorheus, anotheryellow-stainer. 

be recogmzed by its overalt pale yellow to dark ochre color, scrobiculate stalk, and whitc 
latex that quickiy tums yellow or stains exposed tissue yellow. The latter feature di stin- 
guishes it from L. alnicola, which stains yellow slowly or not at alt. Ot her species; L* 
resimus is a be arded, yellow-staining species whose stalk is scrobiculate on ly in age if at 
all. Its cap is white when young bul often pale yellowish in age. It favors birch. aspen, 
alder, manzanlla, and conifers. Also see L. payettemis (under L, alnicola). 

L actarius vinaceoru/escens ( Yell o w-Staini ng M ilk Cap) 

CAF 3-7 (9) cm broad, broadly convex with incurved margin, then plane or depressed; 
surface dry lo slighlly viscid, smootb, cinnamon-buff to pinkish, reddish-cinnamon, or 
dark reddish, often darkening to vinaceous-brown in o Id age; often faintly zoned or with 
darker watery spoLs; margin not bearded. Flesh brittle,staining yellow when cut; taste mild 
to somewhai bitter or acrid. LATEX white, quickiy tuming sulfur-yellow when exposed 
(within 45 seconds). GILLS adnate to slightly decurrent, close, pallid when young, then 
tinged cap color and eventually aging or staining dark reddish. STALK 3-7 cm long, I -2.5 
cm thick, equal, pallid or co I ored like cap but usually paler, often stained dark reddish in 
age; smooth, not scrobiculate; base often w r ith hairs. SPORE PRINT white to yellowish; 
spores 6.5-9 * 6-7 microns, broadly elliptical to round, with amyloid warts and ridges. 

HABIT AT: Scattered or in groups or truops under both hard woods and conifers; widely 
dist ribut ed. It is often abundant in our arca from fall through early spring, particularly 
with manzanita, oak, Douglas-fir,andpine(oftcnmingJingwith/,./r^gj77v F L. rubhlacteus. 
Russula emeticQ, and R. eremoricolor). L. i hrysorheus (see comments) is also common. 

EDIBILIT\ T : Reportedly poisonous all yellow-staining milk caps should be avoided. 

COMMENTS: This ubiquitous milk cap superficially resembles L . rubrilacteus, L. rufus t 
L. suhviscidus* L. fragilis, and L. ruf ulus, but is easily distinguished by the prompt 
yell o wing of the latex when exposed to the air. The rate at which il yellows depends on the 
moisture content and age of the mushroom, but it normally occurs in 5-30 seconds. L 
vinaceorufescem has been confused in the past with L. chrysorheus t widespread and also 
common in our area, which has a somewhai paler (pal lid to yellowish-cinnamon to pate 
pinkish), often zoned cap and gitls and stalk that do not discolor as much in age. Other 


LACTAR1US 


75 


species with yellow-staining latex include: L. maculatipes and/,. croceus t found under 
hardwoods in eastern North America, the first with a whitish to creamy-yelløw, often 
spoited cap and slimy stalk when fresh, the latter with a bright saffron to yellow-orange or 
orange, viscid cap; and L . xanthogalactus of California, probably the same as L. chry- 
sorheus or L. vinaceorufescem. For other yellow-staining species, see L. scrobiculatus. 


L actarius uvidus group ( P u rple-S tai ni ng M iik Cap) 

CAP 5-10 ( 1 2) cm broad, broadly convex to plane or shallo wly depressed; surface smooth, 
viscid to slimy when moist, pallid becoming grayish, iilac-gray, or pale lavender-brown* 
some times obsc urely zoned; margin na ked. Flesh Ihick, white, staining liiac slowly when 
wounded, taste mild to slowly bitter or acrid, LATEX white orcreamy, staining wounded 
areas liiac or duil purpie. G1LLS ad na te to slightly decurrent, close, white to yellowish; 
wounded areas staining purplish, then event ually dingy tan. STALK 3-# cm long, 1-2 cm 
thick, more or lessequal, smooth, viscid when moist but soon dry , rigid, pallid orsometimes 
tinged cap color, often ochraceous-stained toward base. SPORE PRINT yellowish- white; 
spores 8-12 « 7-8 microns, elliptical, with amyloid warts and ridges, Cap surface staining 
green in KOH (potassium hydroxide). 

HABITAT: Solitary, scattered, or in small groups in woods; widely distributed. In our 
anea this species and its close relatives (see comments) are fairly common in mixed woods 
in the Late fail and winter, but scldom fruit in quantity, 

EDIBILITY: Said to be poisouous. All purple-staining milk cap s should be avoided. 

COMMENTS: The tendency of the latex to stain wounded tissue purpie typifies this 
species (see photo on p. 897) and its close relatives. A støuter, conifer-loving version, £, 
uvidus var ; mnntanus, has a darker, somewhat browner, nearly dry cap and resinous taste. 
Other purple-stainers include: L. pallescens , with a slimy or viscid whitish cap and staik, 
common under conifers in northem California and the Pacific Northwest; L . calif ør- 
mensis, an a c rid -t as ting species whose purplish to brownish-gray cap often has yellowish 
tingesorstains;/.. cascadensis, a large north western species wit h duil bro wnish giils mage, 
favoring swampy areas (under alder, etc.); L . maculaius of eastern North America, 
with a di sti net ly zoned cap and acrid taste; and L. subpalustris, larger, with a grayish to 
dingy brown, often spoited cap that does not stain green in KOH, plus a mild taste. For 
purple-staining species with a yellowish to buf f cap, see L , representaneus. 

Lactarius representaneus (Purple-Staining Bearded Milk Cap) 

CAP (4) 6-20 cm broad, broadly convex with a central depression and m rolied margin, 
becoming broadly depressed or vase-shaped in age; surface viscid when moist* sometimes 
zoned concentrically, pale yelløw to golden-yellow to orange-buff, often developing rusty 
and sometimes purpie stains, smooth at center but coarsely hairy (fibrillose) toward the 
margin, which is bearded with woolly yellowish hairs when young. Flesh thick, brictle, 
white, staining duli Liiac or purplish slowly wherecut or bruised; taste slowly bitter or acrid. 
LATEX copious, white or creamy, drying or slowly staining wounded tissue duli purpie or 
liiac. GILLS adnate to decurrent, close, buff to dull ochre or orange-spotted, with liiac 
or purplish stains where bruised. STALK 4-12 cm long, 1-3 (4.5) cm thick, equal or thicker 
below, hard, whitish or more often colored like cap, usually prominently scrobiculate, 
sometimes lilae-stained; hollow or stuffed. SPORE PRINT whitish to yellowish; spores 
8-12 * 6.5-9 microns, broadly elliptical, with amyloid warts and ridges. 

HABITAT; Solitary to scattered or often gregarious onground under northern conifers — 
especially spruce and fir; widely distributed but not found in our area. 1 have seen it under 
Engelmann spruce in Colorado and New Mexico in August, and under Sitka spruce in 
northern California in November. It is said to be abundant in Alaska. 



76 


RUSSULACEAE 


EDI BI LIT V: Not recommended. The laste is not appealing and it may be poisonous. 
COMMENT5: This øfien large, impressive milk cap is easily identified by its yellowish 
cap with the hairy margin, and purple-stainmg latex, It resembles L, scrohiculatus and 
L* alnicola in appearance, but those species have unchanging or yellow-staining latex, 
Other purple-staining species (see L. uvidus) are differently colored and do not have a 
bearded cap. Similar species include: L . speciosus, with a duli btiff to tancap and hairy 
margin* common under hardwoods in eastern North America (e special ly ihe South); and 
L* asp ide oides r with a viscid t pale yellowcapthatis not bearded. Neithershould beeaten. 

Lactarius argiUaceifotius var. megacarpus (Vulgar Milk Cap) 

CAP 7-18 (27) cm broad, broadly convex-depressed with an inrolled margin when young, 
plane to depressed in age; surface viscid, drab grayish, violet -gray, or sometimes brownish 
tinted with violet, often fading in age to dingy tan or grayish-buff; sometimes obscurely 
zoned or with rusty-ochraceous spots, Flesh thick, pallid; taste miid or somewbat acrid, 
LATEX creamy-white, unchanging, but slowly staining wounded areas dingy brownish. 
GILLS pallid becoming dingy yellowish or bu ff, often darker (dingy yellow-brown) in o Id 
age, slowly staining brownish orgrayish where bruised; adnatetoslightlydecurrent,dose. 
ST AL K 6- \ 5 cm long, 2-6 cm thick, firm, rigid, slightly viscid ordry; white to buff or tinted 
cap color, at times with ochre or yellow-brown statns. SPORE PRINT whitish to buff; 
spores 7-11« 6-9 microns, elliptical to nearly round, with amyloid warts and ridges. 

HABIT AT: Solitary, seattered, or in small groups in humus under hardwoods (live oak, 
tanoak, madrone), fairly common in our area in the late fail and winter. It is known only 
from the Pacific Coast, but variety argiilaceifolius (seecomments) is widespread, 

EDI Bl LIT V: P ossibly poisonous; to be avoided. 

COMMENTS: The robust dimensions, dingy tan to grayish color, and white latex are the 
disti nguishing features of this undistinguished mushroom. li is our largest and leasi 
attractive iMctarius. The taste is rather variable, but generally the latex is at leastsomewhat 
acrid while the flesh may be mild. The violet tints that sometimes pervade the cap are 
reminiscent of L. uvidus (with which it sometimes grows), but t hat species stai ns purpie 
instead of dingy brown. L. argiUaceifotius var. argiilaceifo/ius is smaller and brownerthan 
var. megacarpus, and has a tendency to become dingy brown or yellow-brown overall in 
age. It is a characteristic summer mushroom in the hardwood forests of eastern North 
America. Other species: L . caespitosus is similar, but has a gray to olive-brown cap and 
grows under western con i fers; L . vietus is also similar but fa vors birch and northern coni- 


Lactarim argiilaceifolius var. megacarpus can be told by its r dativdy large size, dingy color, and 
white latex that slowly stains the gills brownish. For a dose-up of Xhc latex, see photo on p. 63. 




Lactarius pseudomucidus , a conifcr lo ving mi Ib cap with a dark cap and stem tha tåre slimy when wc t. 


fers and of ten has a lilac- or vinaccous-tingcd cap; cinereus has a gray to olive-gray cap, 
non^staining gilis and s talk apex often tinged pale pjnkish, and grows with beech;L. cir- 
cellatus favors birch and norihern conifers, but has non-staining gilis and a brownish-gray 
to bluish-gray or lavender-tinged cap, and zebra-like amyloid stripes on the spores. For 
years L. argiihceifolius has been calledL* trivi afis, a similar slimy-stalked species whose 
gitis discotor scarcely if at all; it occurs in the Pacific Northwest, usually under conifers. 

Lactarius pseudomueidus (Slimy Milk Cap) 

CAP 3 -S (10) cm broad, broadly convex becoming plane or dcpressed; surface smooth, 
viscid (with a thick layer of stime when moist), evenly colored blackish-brown to dark gray; 
not zoned; margin na ked. Flesh grayish, thin, fragile, taste slowly acrid. LATEX white, 
unchanging, but may slam gilts tan to brownish, gray, or olive-gray. GILLS adnate to 
decurrent, white or tinged gray, somctinies discolored (brownish, etc.) in age. STALK 
4-1 0 cm long, 0.5-1 cm thick, fragile, smooth, without spots, evenly colored 1 ike cap or pa le r 
(gray); very slimy when wet, usually thicker below. SPORE PRINT white; spores 7-9 * 6-7 
microns, broadly elliptical, with amyloid rid ges. 

HABIT AT: Scattered to gregarious under conifers in la te summer and fail; known only 
from northern California and the Pacific Northwest, common, 

EDIBILITY: Unknown. Only the most ardent slippery jack lover would fail to be 
deterred by the copious layer of slime coating the cap and stem. 

COMMENTS: The dark grayish-brown cap and stalk under a thick layer of slime (when 
fresh) and the white latex are usually enough to disiinguish this glutinous woodland 
mushroom. It is slimmer and slimier than cither L. argiihceifolius or L. trivialis, and 
darker besides. It has been ealled L. mueidus but that species, which is commoner in 
eastern North America, has a pale cap margin and only slightly viscid stalk. Another 
look -al ike, gtutigriseus, has a slightly viscid stalk that is paler at the apex and base 
L. kauffmanii, als o frequent in the Pacific Northwest and so me ti mes fo und with L. 
pseudomueidus ^ is si milar but usually larger and stouter, with a distinetly tan or paler 
(not gray) stalk. Also see the species listed under L , argillaceifolius var. megacarpm, 

Lactarius fallax (Velvety Milk Cap) Color Pia te 9 

CAP 2.5-7 (9) cm broad, convex lo pla ne (often with a n umbo) w hen young, ofte n shallo w- 
ly depressed in age; surface dry and more or less velvety, often wrinkled toward the center; 
evenly dark brown to nearly black, not zoned; margin often scailoped. Flesh rather thin, 
brittlc, whitish, taste mild or slightly acrid. LATEX white, usually copious, slowly stain- 
ing wounded tissuc duil reddish. GILLS adnate to slightly decurrent, narrow, crowded, 
white locreamy-buff (b ut edges dark brown in one form). STALK 2 .5 -7 cm long, 0 .5- 1 .5 cm 
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thick, rather siender, more or less equal, colored like cap or somewhat paler; dry and 
unpolished or velvety. SPORE PRINT yellowish; spores 9-1 2 * 8-! 1 microns, more or 
less round, with amyloid warts and ridges. 

HABIT AT; Scattered or in small groups under conifers(especiaIly fir) or occasionally on 
rotting wood; fairly common in the la te summer and fail in the Pacific Northwest and 
northern California. I have yet to find it in ourarea, 

EDIBILITY: Unknown. 

COMMENTS; This species is one of se veral milk caps with a brown to nearly black, 
ve 1 vety ca p . T h o ugh n ot g ood edi b les , t hey a re nota b le f o r thei r bea uty, a nd theref o re li kel y 
to attract the attention of e ven the casual colleetor. L.fallax is the most common member 
of the group in the West, and is easily distinguished from the similarly colored L pseudo- 
muciéus, by its dry, velvety rather than smooth, slimy cap and stem, There are se verat 
closely related species found mamly in eastern North America, including: L. lignyotus , 
with br Gader, more widely-spaced gi II s; T, gerardii^ with very well-spaced (distant) giils; 
L . fuliginelius, a hardwood-Iover with close giils; and L . fumosus, with close gilis and 
a paler (smoky-brown) cap. None of these are worth eating. 

Lactarius volemus (Weeping Milk Cap; Bradley) 

CAP 5-10(13) cm broad, convex becoming plane or depressed, or sometimes umbonate; 
surface dry, mi nute ly velvety to nearly smooth, golden-tawny to orange-brown or rusty- 
orange (or pale yellowish in var jlavus), Elesh thick, firm but brittle, whitish; odor often 
becoming fishy in age; taste mild, LATEX white orcreamy, ve ry abundant, slowly staining 
brown or staining wounded tissue brown. GILLS dose, white to ereamy or sometimes pale 
tan, adnate to slightly decurrent. STALK 4-12 cm long, 0.8-1. 2 (2) cm thick, equal or 
tapered downward, orange-brown to tawny (colored like cap or slightly paler), dry, 
unpolished, minuteiy velvety to nearly smooth; not scrobiculate. SPORE PRINT whitish; 
spores 7.5-10 ^ 7.5-9 microns, round or nearly round, with amyloid ridges(reticulate). 

HABIT AT: Widely scattered to gregarious on ground under hardwoodsfespecially oak) 
or in mixed woods; common in the summer and eariy fail in eastern North America. 

EDIBILITY: Edible and delicious when properly cooked! Like most milkcaps it has a 
slightly g ra nular texture that dis piea se s some people, but the flavor is excellent; slow 
cooking is best. t. cor rugis and /,. hygrophoroides (see comments below) are equally 
good if not better AU three species are usually free of maggots. 

COMMENTS: This species is one of a trio of tasty milk eaps(see below) that rank among 
the best edible mush rooms of eastern North America. To my kno wledgethey are not found 
in the West, but are to be lo ok ed for in Southern Arizona, w'here severalso-called^eastem** 
mushrooms occur(e.g., Strobilomyces Jloccopus). L. volemus is easily recognized by its 
d ry, tawny to ora nge-brown ca p a nd stalk which are often minuteiy velvety, its mild taste, 
and extremely copious white milk that slowly slains brown. The latex is so eopious that 
the slightest nick of the gilis will cause them to “weep," i.e., exude a stream of milky 
dro plets. The fishy odor that often develops after it is picked or as it is cooked is also 
distinetive, but m no way reflects or affeets its flavor. Also common under hard woods in 
eastern North America are three similar species with copious white latex, mild taste, and 
minuteiy velvety cap and/ or stalk: L, hygrophoroides is a beautiful, simdarly colored or 
oranger species with well-spaced gilis, a mild odor, and latex that does not stam brown, 
L . corrugis (COLOR PLATE 8) is larger and more robust, with a frequently wrinkled, 
dark brown to redd is h- brown to rusty- brown cap, whitish to slightly yellowish or 
cinna mon-ti nged gilis, brown-staining latex, and a(typically) mild odor;L. iuteoius has 
a white to buff or yellowish cap, brown-staining latex, and a frequently fishy odor. All 
of the above species are edible. See p. 79 for a photograph of volemus. 



I.eft: Lactarius volemus, a d cl eet a ble species with a dry cap and copious white lat ex. Note how stat ure 
is more siender than that of the c I osely related L. eorrugis (Color Plate 8), Right; Lactarius $ub- 
flammens has a viseid orange cap and white latex. Note ihe ral her long, siender stem. 

Lactarius subflammeus (Orange Milk Cap) 

CAP 2-6 (7) cm broad, convex becoming plane or shallowly depressed; surface smooth, 
viseid, sea riet when young soon fading to b right orange and eventually duli orange i not 
zoned concentrically; margin naked. Flesh thin, fragile; od or mild, taste slowty acrid. 
LATEX white, unchanging. GILLS adnate to decurrenl, fairlyclose, whitish orcolored 
like cap but paler. ST ALK 4-9 cm long, 0.5-1 .5 em thick, usually rather longand thicker 
toward the base; hollow, rigid but fragile, colored like cap; not viseid. SPORE PRINT 
whitish; spores 7.5-9 * 6.5-7. 5 microns, elliptical, withamyloid ridges and tvarts. 

HABITAT: Scattered to gregarious under pine* spruce, and other conifers; found in 
western North America in the lale summer and fail and especially common in nonhern 
California and the Pacific Northwest. I have not seen it south of San Francisco. 

EDIBILITY: Unfcnown, best avoided until better known. 

COMMENTS: The bnght orange viseid cap, stalk usually longer than the width of the 
cap, and white unchanging latex typify several similar species that have traditionally 
passed under the narne L. aurantiaeus. They can be told from the candy cap (L> fragilis) 
by the ir viseid cap and bnghter color, plus the ir mild od or. L . luculentm is a ve ry similar 
species with a mild to biuerish taste, an orange to tawny cap that is only slightly viseid, 
and gihs that may stain brownish; it is also common in nort hern California and the Pacific 
Northwest. L . cocosiotens, discovered in California by Andrew Methven* has a viseid 
orange- brown to cara mel- colored cap, mild taste, and copious white latex, and stnells like 
coconul when it dries. L* mbstrkdmx sone of several look-alikes with yello w-staining latex. 

Lactarius rufus (Red Hot Milk Cap) 

CAP 4-12 cm broad, broadly convex becoming plane or depressed, surface usually not 
viseid; smooth, dark brick-red to bay-red or reddis h-brown, not zoned; margin naked. 
Flesh dingy reddish, rather fragile; odor mild, taste strongiy— but often latently — acrid. 
LATEX white, unchanging. GILLS crowded, adnate to slightly decurrent, whitish when 
young, flushed reddish in old age. STALK 4-1 1 cm long, 1-1.5 cm thick, equal, rigid but 
rat her fragile, stuffed or hollow, dry, more or less colored like cap. SPORE PRINT pale 
yellowish, spores 7.5-1 1 K 5-7.5 microns* elliptical, with amyloid warts and ridges. 

HABIT AT: Scattered to gregarious or in troops under conifers; widely distributed. It is 
common in northern California and the Pacific Northwest from la te summer through early 
winter, but I have not seen it south of San Francisco. Il is also abundant in northern 
sphagnum bogs. Like L. deiiciosus, ils favorite mycorrhizal mates are pine and spruce. 
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EDIB1LITY; Not recommended. Like several ot her ptppery milk caps, it is harvested 
and canned commercially in Scandinavia. However, North American variants have not 
been thoroughly tested and it may be poisonous raw. 

COMMENTS: This species occurs in droves under nort hern conifers. It can be told from 
other reddish milk caps by its red- hot taste, unchanging white latex, and fondness for 
conifers, Fresh young specimens are among the most acrid of all mushrooms. When you 
taste one, take only a small bite, and remem ber the bur n mg sensation can be delayed! 
Other species: L . manzanitae has a small (2-5 cm), viscid, orangish to coppery-red or 
brick-red cap, strongly acrid taste, and unchanging latex; it occurs under manzanita in 
California, L. hysginus var. americanus has a brown to dark vi naceous- brown, viscid 
cap and viscid stalk; it grows under conifers. For similar species with a milder taste, see 
L. subviscidus, L. subflammeus, and L. ruf ulus. 

Lactarim subviscidus 

CAP 1-4(5)cm broad, shallowly depressed becoming broadly ormoredeepiy depressed in 
age; surface smooth, viscid to thinly slimy when wet, dark reddish or reddish-brown 
to brick-red or palerf pinkish) in age, not normally zoned; margin so meti mes faintly striate. 
Flesh thin, tinged cap color, fragile; od or mild, taste mild to slightly acrid. LATEX white, 
rather scan ty, unchanging. GILLS close, ad na te to decurrent, pinkish-buff to pinkish- 
cinnamon, or darkerinage, STALK 2-5 cm long,4-8 mm thick, moreorlessequal, usually 
hollow; smooth, not viscid, coiored like cap orgilJs. SPORE PRINT white to yellowish; 
spores 8-10 *7-8 microns, broadly elliptical, with amyloid ridges, 

HABIT AT: Scattered to gregarious on ground or rotten wood under conifers (spruce, 
pine, etc.) in the Pacific Northwest and California. It is fairly common in ourarea in the 
fa 1 1 and early winter under pine, Douglas-fir, and manzanita. 

EDIBILITY; Unknowm 

COMMENTSt This small species looks like a candy cap (L. fragilis or L , rufulusf but the 
thinly viscid cap (often with debrisstuck to it), mild od or, and white (rather than watery 
white) la lex distinguish it. The la te x does not stain yellow as in L. vinaceorufescem. but 
may slowly stain white paper yellow (ovemight). The cap is not orange as in L. subflam- 
meus and not as acrid (peppery) as L. manzamiae (see L. rufus). Similar species indude: 
L, riparim , common under conifers, alder, and willow in seepage areas in the Sierra 
Nevada, with a brownish-red to brick-red cap that is slightly viscid when moist, mild 
taste, and copious unchanging white or watery-white latex, L. at robad tu s, with a viscid 
liver-colored to blackish-red cap and non-yellowing latex; and L. hepaticus, with a viscid 
or dry cap and yellowing latex. For similar species with dry caps, see L. rufulus. 

Lactarius fragilis (Candy Cap) Color Plate 10 

CAP 2-7 cm broad, broadly convex or plane or sometimes with an umbo, becoming 
slightly to broadly depressed in age; surface dry (ne ver viscid!), often uneven or somewhat 
wrinkled; usually coiored burnt orange to cinnamon but sometimes reddish-brown; 
sometimes darker loward center but not zoned concentrically; margin often wavy or 
frilled, Flesh thin, fragile, tinged cap color; taste mild or slightly bitter; odor faintly fragrant 
or pungent becoming strongly aromatic (like maple syrup) upon dry mg, LATEX white or 
watery-white, unchanging, often scanty or absent, G1LLS adnate becoming decurrent, 
close, pale pinkish-cinnamon or tinged cap color (or sometimes more yellowish), 
darkening to more or lesscapcolorinage, or dusted whitish with spores. STÅLKf 2)4-9 cm 
long, 0.4-1 (L5) cm thick, usually rather siender; fragile, more or lessequal, coiored like 


Laa ar tus f rag His. Thea c mature specitnetis are rather regular in shapc, but il is nol uncommon for 
the caps to have fri Ued ed ges. CoJor ranges from burnt o range (see color p late) to ci miam on lo reddish- 
hrown and the stalk is usually hol lo w in age, F ragram odor is aiso distinctive, 

cap; often hollow in age, with hairs at base, SPORE PRINT white to pale yeltowish; 
spores 6-9 microns, more or iess round, with amyloid warts and ridges(retieulate). Cap 
and stalk tissue eontaining numerous nests of sphaerocysts. 

HABITAT: Widely scattercd to densely gregarious or in small dumps on ground in 
woods (often along trails and in other damp piaees, sometimes on wood). It is apparenlty 
confined lo the Pacific Coast and Southeast, hul the very similar L. camphoratus (see 
eomments) occurs elsewhere, Inonrarea it is normally a bunda nt from the late fa 11 through 
early spring, cspecially under oak but also with other trees (pine, Douglas-fir, etc.). 

EDIBILITY; Edible and one of the very best of our late season musbrooms. Freshspeci- 
mens can be sauteed and used like any other mushroom; when chopped up and slowly 
dried, however, their flavor becomes sweet and they are greal in paneakes, cookies, on 
cinnamon toast with sesame seeds, or even in ice cream! Fortunaldy, they are plentiful 
enough lo merit collecting in spile of their small size, but be sure of your Identification! 
A few poor souls, alas, are allergic to them. 

COMMENTS: The most remarkable feature of candy caps is the sweet, persisten t fra- 
grance they devetop when cooked or dried. lf just a few candy caps are sauteed, their odor 
will permeate the entire house and linger fordays. Stranger still, when eaten in quantity 
they tmbue one’s perspiration and bodily ex uda tes with the unmistaka ble aroma of maple 
syrup — thereby provo king some puzzled stares! Their odor hasalso been likened to that 
of butterscotch, fenugreek, burnt sugar, and sweet doven Fresh speeimens may have 
only a slight odor, in which case the mild taste, watery-white unchanging latex, and overall 
burnt orange oCTerruginous” color separate them from most other mushrooms(but see 
below). In dry weather the lalex is often absent, leadingtoconfusion with Lat varia toccata, 
Ciitocybe inversa, Rhodocybe nuciolens, Collybia and Cortinarius species, and various 
other similarly colored mushrooms. Fortunaldy, the odor is usually quite pronounced 
under t hose condiiions. Be sure the latex does not siain yellow — L. vinaceorufescens often 
mingles with it and can be practical ly the same color. 

The typical variety of L. fragilis occurs in the Southeast and is slightly la w nier. The 
western version, L* fragilis var. rubidus , may actually be a distinet species. For years it has 
passed as L. camphoratus . That species, however, is found in northern coniferous and 
hardwood fonests and has a slightly redder, frequently nippled(umbonate) cap and non- 
reticulate spores. Still another candy cap, L. rufulus, occurs in California under oak, 
but tends to bc larger, is often redder, usually has a thickerand firmerstem, andcontains 
few if any sphaerocysts in itstissue(seedescription of L. rufulus). For similar species with 
a mild odor, see L. subviscMus andcommentsunderL. rufulus. 





Laa arim rufulus. This west coast n&tive resembles L. fragilis, but di ffers microscopicalty and usually 
has a solid, thickerstcmfas shown hcre) and larger cap. CoJor is variable bul usually reddish. 

L actarius rufulus (Rufous Candy Cap) 

CAP 3-10 cm broad, broadly convex to plane or slightly umbonate, becoming wavy or 
depressed; surface often uneven or somewhat wrinkled, not viscid, color variable: usually 
dark red to reddish-brown or brick-colored, but sometimes oranger; evenly colored or 
with darker areas; margin incurved at flrst. Flesh firm, whitish to buff or tinged cap color, 
brittle; taste mdd to faintly acrid, odorfragrant to mild orfaintly pungent. LAT EX white 
or watery white, unchanging, often scanty or even absent. G1LLS adnate todecurrent, 
fairly close, pallid to cinnamon-buff, pinkish-buff, or tinged capeolar(oryehower), often 
darker red or reddish-brown in age, at least on the margins. STALK 4-12 cm long,(0.5) 
0.8-3 cm thick, equal or slightly tapered, colored more or less like cap, firm, usually solid 
or stuffed but sometimes partially hollow in age. SPORE PRINT creamy to yellowish; 
spores 7 -9 micro ns, ro und or nearly round, withamyloid warts and ridges(at lea si partially 
reticulate). Nests of sphaerocysts scanty to comptelely absent in cap and stalk tissue. 

HABIT AT: Scattered todensely gregarious ortufted under oak 7 b te fail through spring; 
known on ly from Califomia. In my experienceit is notas common as L. fragilis in regions 
of high rainfall (e.g., Coastal central and northern Califomia), bul more common than 
L. fragil is ind rier areas (e, g. T inland and southem California). 

EDIBIL1TY: Edible and good, but not quiteas f ragran t or t asty as L. fragilis. 

COMMENTS: This oak-loving candy cap tends to be redderand more robust than L. 
fragilis. and often has a solid stem. The critical difference is microscope, however the 
absence or near absence of sw o lien cel Is (sphaerocysts) in the cap and stem tissue is highly 
unusual for a Lactariusl L „ rufulus can also be confused with L, rufus. but that species has 
an acrid taste and favors conifers, while L . vinuceorufestens has yeUowing latex. 

There is a whole slew of very similar, reddish-brown to duli rusty-orange milk caps with 
a mild to somewhat bitter taste and Hule or no odor. These are difficult to differentiale 
without a microscope, and far too numerous toennumerate. Asa groupthey have passed 
under the na me L. subdulcis, but of course are not the “true” L. subdulcis of Europefif they 
were, we would probably be calling them somethingelse!). These species include: L. sub - 
seriftuus , with clear latex and orange-brown cap, the oak-loving eastern counterpart of 
L. rufulus (it also lacks sphaerocysts in the cap tissue); L , t hier sit. also lacking sphaero- 
cysts but mueh smaller (cap 1-3 cm), known o nly from California; L. oculatus , with a red- 
bro wn to pinkish, often nippled.d ry to slightly viscid cap, found in easte m Sphagnum bogs 
and under conifers; L. alpinus var. mitis, one of several species common under alder and 
northern conifers or in seepage areas; L, hepaticus (see comments under L. subvisvidus); 
and L* thejogalus, with somewhat yellowing latex, occurring in swarms under birch. 
L. /ierpe#c«$ r should also be mentioned. For simila r viscid-capped species, seei~ suhvisvi- 
dus , None of these species should be eaten until better know r n. 
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RUSSULA (The Russulas) 


Medium-« i /.ed Lo large, rnustiy tørrest ria) woodkmd m ush rooms. CAP plane or depressed at 
mut urtty , vistid or dry. skio ofte n peding La sily. margin ofte n striate. Flesh brittie, usuaiiy m hite; 
taste mild or ae tid Latexabsent. GI LI. S attachcd or free, h rit tle. u.\uatt\ white toyeibw, at ieaxt 
*hen wung (bul may discolor in age). S I ALK central, rigid, hrittlé, hreaking open deanJy tike 
thalk. VEIL and VQLV A absenL SPORE PRINT white to yellow. yetiow-vrartge, ør oehraceuLts. 
Spores wiih amyloid warts and, or ridges. Cap tissuefand usuady mhertissutjcoritairmg etsis or 
roseltes of sphaerocysts. 


RUSSULA is dislinet by virtue of its brittie (diy or granular) flcsb, rigid fruiting body, 
white to yellow -orange spore print, and warty amyloid spores. “Brittie,*' of coursc, is a 
subjective term, bul the crisper Russuk t species wUI snap audibly wher broken, and in 
bolh the crisp and fragile types the stalk is fleshy and snaps open cleanly like a piece of 
chalk — i.e„ there is no fibrous tissue present as in most fles hy-stem med mushrooms. 
Lactarius species also snap open like chalk, bul usually exude a latex when broken, whiic 
Leucopaxiilus is somewhat brittie but has a tough, fibrous stem t bat does not break like 
chalk and often has white mycelium at the base. In addition to their brittie te x ture, the 
Russulas have a characteristicappearance that, ihough difficult to describe, makes them 
one of the easicst groups to recognize. The cap is plane to depressed at maturily and often 
broader than the length of the stem with cxccptions, of course, 

Though Russuk as such is a very clcarcut group, mastering theiridentification isatmost 
to bc despaired of, for R ussulas come in a bewildenng pa noply of reds, purpies, pinks, 
yellows, oranges, browns, greens, and whites that is at once their most aUractivc and 
decepli ve feature , The color pigments arc un usually sensitive to en vironmenta land genetic 
capriec, so that no two mushrooms look quite alike. Identification is made even more 
difficult by the faet that many species produce only a few fru i ting bodies per mycelium — 
making il hard to gauge accurately the degrec of color variation. The result is that many 
species arc still poorly known or unclassified, while synonyms and homonyms abound* 
Russula-Ttsttrchers have resorted to examining the spore ornamentation of different 
species with an electron microscope in an effort to estabhsh flxcd criteria for each species 
and dispel some of theconfusion. 

Russula xerampelirw is one of the few Russulas worth gathenng for the labte. Note the shape, whtehis 
fairly typical of the genus Russuk, and note how the stalk fractures like a piece of chalk. 
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RUSSULACEAE 


The lask of getting lo know ihe Russulas is expedited by assign irt£ them togroups. For 
instancc., the section Compactae ind ud es several large, hard -stem med species with 
gilis that usually alle mate long and short (R. aibomgra and /?. densifolia are good 
examples). A not her group, centered around R. fragrantissima and R . sororia* has a 
yellow-brown to brown, conspicuously striate capand a strongly fragiant to unpleasant 
od or A third group, mainly northern in distribution, has flesh which turns grayish when 
exposed (e,g, R* claroflava ). The remaining Russulas can then be divided inlofourlarge, 
artificial groups based on spore color and taste: to wit, spores white and taste mild (e. g., R. 
eyanoxantha ), spores white and taste acrid (e.g., /?. emetica)* spores yellow and tasteacrid 
(c|,, R. rosacea), and spores yellow and taste mild (e. g,, R. xerampelina). 

R ussulas are mycorrhizal with a broad range of hard woød s a nd conifers, and arealmost 
always terrestriah They grow not Only in woods T but at the edges of pastures, in brushy 
areas, and on lawns near trees. They are among the most omnipresent mushrooms of our 
western coniferous forests, but are often concealed by leaves and needles and evident only 
as low mounds (“rmishrumps") in the humus. 

In eastern North America the Russulas, like the milk caps (LactariusX are often 
prominent d u ring muggy weather when other mushrooms are relatively scarce, w F hile in 
the Pacific Northwest and Rocky Mountains their sea son more closelycoincides with that 
of other fungi. !n our area Russulas run ram pant throughout the mushroom seasom 
subject, of eourse, to the whim of the weather. A metagrobolizing melange of species (R. 
alhonigra t R , xerampeima, R. eyanoxantha, et al) usually erupts af ter the first fa II rains, 
folio wed by another burst (spear head ed by R. emetiea) in the winter. 

Russulas are among the most maligned of all mushrooms. Even veteran mushroom 
hunters treat them mercilessly throwing them over their shoulder or crushing them 
underfoot with d isparagi ng remarks like “Oh, it*s a J A R’* (**J usl Another R ussula 1 *). Their 
omnipresence, anonymity,and poorculinary reputation are partly responsible, l am sure. 
Also, their brittle flesh is irrcsistible to those who like to smash things. Furthermore, they 
havea habit of forming^mushrumps** in the humus which resemble t hose made by Boletus 
edulis. Frustrated boletivores can be uncompromisingly brutal (see p. 546), and their 
habit ual hunting gro und s are ine vita bly strewn with ihe broken bodies of Russulas. 
However, mushrooms werc not created for the exelusive enjoyment of Home sapiens* and 
it is wrong tojudge t hem accordi ngly , Try to resist the sharp temptation to mash, mai m, and 
mutilate them. Those who folio w in your footsteps will appreciate your sensitivity and 
self-restraint. 

Most of the mild-t asting Russulas are ed i ble, but this should not be taken as a signal to 
sample them indiscriminately. Always identify what you intend to eatf Thøsc which red- 
den orblacken and / or have a peppery (acrid) taste should beavoided — at least somecause 
vo mi ting and diarrhea or worse. Thoroughcooking may render them ed i ble, but it hard ly 
seems worth the effort or risk. Russulas are not widely revered as esculents, and it is 
true that their dry, granular flesh does not blend well with some dishes. However, R, 
xerampeiina and R. eyanoxantha (to name just two of the local species) are marve lo us 
delicacies in their o wn right, and R. virescemand R . erustosa of eastern North America are 
also excellent. 

Ab out 200 species of Russula are reported from North America, but the vastmajority of 
them are “JAR’s” i. c., depressingly difficult to demyslify. Only some of the more 
distinetive types are described here. You will doubtlessly encounter many, many more — 
some of them unclassified. If your“JAR“ does not key out convincingly, you can send 
it to a specialist, or betler yet, the nearest compost pile. 
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Key to Russula 


Fruiting body medi um-siied to very large, hard (especially the stalk); cap white to b rown, black, 
or grayish (tæver brightly colored); gi Ils typically adnate (o dec urrem and usually al ter na ting 

long and short; cap ende Le (skin) nat pccling casily, margin not striate 2 

Nol with above combination of characteristics * 10 

Fruiting body basicalfy white (but often with brown to yellowish stains); flesh and stalk surface 

not staining when bruised or cut ......... 3 

Hesh and stalk surface changing color when bruised (with in 10 minutes) and/ or fruiting body 
not white 4 

Cap 5-10 cm broad; taste very acrid; gills and stalk never bluc-green 

R . cascadensisiscc R. bre vipes, p. 87) 

Cap 7-20 cm or more broad; taste mild to slightly acrid. or if disti netly acrid then gi Ils and/ or 

stalk apex usually lingcd b Lue-green or green ,/?. brevipes& ot hers, p. 87 

Fruiting body turntngdark gray to black^/iref r/> w hen bruised (within 5-10 minutes), withoutan 
mtermediate reddish phase; fruiting body blackemng in age albunigra & o thers, p. 89 

Not as above; if stain ing black, then with a prehminary reddish phase 5 

Flesh and stalk surface distinctiy staining reddish to orange when scratched or bruised (within 

5 mi nutes) T t hen e ve nt ua ily dar ke m ng t o da r k g ra y , da rk b r o w m$h-gray , or b lac k 6 

Not as above (bul may stain reddish tviihout black ening afterward or may stain smoky-brown 
direetly) ................ 8 

Gilis thick and w idely spaced R. nigricans { see R. densifotia, p, 90) 

Not as above 7 

Cap vise id when tnoist; taste usually acrid /?. dettstfotiQ, p. 90 

Cap not vise id; taste typically mild /?. dissmudans (see R r densifolia, p. 90) 

G i ils usually with sordid reddish Stat ns, oflen entirely reddish in old age; fruiting body not 
blackening; a&sociateri with oak in California and Southern l T S. R, subnigricans group t p.90 
N ot as above 9 

Flesh typically staimng fainlly reddish when cut (within 20 minutes), and then event ua lly pale 
smoky-brown (or at times with o ut reddish phase) R . admtai see R . subnigricans group, p. 90) 
Not as above . 10 

Fruiting body very firm and stalk hard; cap whilish becoming ochrc, rusty-brown, or reddish- 
brown, margin not striale; ab parts bruising or discoloring ochraceous to cinnamon-brown; 
od or olten unpleasant in age, never sweet; spore print white; common in eastern North 

America . . /?. compacta (see R. subnigricans group, p. 90) 

Nol as above . . . . 11 


Odor heavy and sweet (likc maraschino cherries or benzaldehyde), but in age often becoming 
fetid; cap medium-sized to large (5-15 cm broad), ycllow-brown to slraw-color. duil ochre, or 

ye il gw~o range R. fragrantissima group, p. 92 

Not as above i 12 

Cap 5 ’ 1 2 cm b r oad , t y p ica l ly da rk red wi t h a nea ri y blac k i s h center; ta ste usua Ily ac rid b ut so me- 

times mild; spore print whitish; common under hardwoods in eastern North America 

R. atropurpurea (-R. krombhohii) 

Not as above 13 

Flesh and stalk surface staining gray to ashy or black (sometimes slowly and sometimes with 

an imermediate reddish phase) . 14 

Not as above . 17 

Cap yellow to ochre 15 

Cap orange to red, coppery, purple-red, etc. (sometimes mixed with yellow) 16 

Taste mild i?. ctaroflavOt p. 92 

Taste acrid ... /?. ochraleuca {see R . darojlava . p. 92) 

Cap red to orange or coppery-brown; flesh b ruising gray direetly . R. deeolorans group, p. 91 
Cap purplish, greemsh, brownish. etc. (often a mixture ofcolors); flesh usually turning reddish 
befare graying ... R. occidenttilis & ot hers (see R decolorans group, p. 9 1 ) 
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17. Cap bright yellow 10 golde n-yellow; mature gills yellowish R. lu ten (see /?. ciarofkrva, p. 92) 

17, Not as above 18 

18. Cap white or whitish to yellowish- white or pale yellow 19 

1 8 . Cap so me ot he r c olo r { i rid ud mg y e LI o w-b ro w n) whe n fres h , but may fade to whi lish in age 23 

19. Cap c utide (skin) thrck and rubbery crassotunkata (*æe /?. cremoricolor, p. 97) 

19, Not as above 20 

20. SpoFe print and gills white or whitish . 21 

20. Spore print and mature gills yellowish 22 

21 . Cap paie yellow to yellowish- white, viscid when moist, the margin usually striate in age; taste 

acrid; usually scattered to gregarious ....... R. cremoricolor & others, p. 97 

21 . Cap duli white or linged buil or pink at center, often dir ty, viscid or dry; taste mild or acnd, 

usually occ urring in small numbers R, albidula group, p. 96 

22. Stalk typically staimng yellow and then brown when scratched; odor fishy in age 

. R. sp. (unidentified) (see R. xerampelina, p. 102) 

22. Not as above R. maculaia group, p. 100 

23. Taste of flesh andj or gi Ils disti net ly acrid (taste them bøth? ) 24 

23. Taste mild or nearly so , , , , 32 

24. S talk white (but sometimes wtth stains or discolorations, e special ly at base) 25 

24. Stalk red or flushed pink to rose 31 

25. Cap yellow -brown to duil stiaw-color, hazd-brown. grayish-brown, or even dai ker at center; 

margin stnale and with small bumps, at least m age; odør usually rather unpleasant, very 
commøn , R. sororia group, p. 93 

25. Not as above . . , , , 26 

26. Spore print and gilis white or whitish . 27 

26 Spore print yellow to ochre; gills yellowish at least in age 

. V&tious JARs (see R alutaoea group, p. 102 & R. maculata grøup T p, 100) 

27. Stalk and flesh often slowly staining orange or pink when bruised (sometimes with an inter- 

medjate yellowish phase); cap typically multicolorcd (usually yellow ishat centerand spiotehed 
with yellow, orange, or red toward margin) . . J?. bkolor 

27. Not as above 28 

28. Cap red suffused with gray or brown; associated with western cønifer* and especially c ommon 

in the Rocky Mountams . . , R. montarm 

28. Not as above (but cap may be bright red) . 29 

29. Cap brighi red when fresh, but often fading to pink, orange, or sometimes even white 

,,,,,, R. emetka group , p. 97 

29. Not as above; cap variously coloied but not bright red . 30 

30 . Ma ny gi Ils forked at quite a distance from the sta lk; stalk firm, 1 -3 cm thick, cap 5-1 5 cm broad 

. /?, i'uriaiu isee R. vyanoxantha. p. 94) 

30 . Gills not fo r ked „ o r for ked only near stalk; sta l k usuai ly less t ha n 1 . 5 c m ih ic k, often quit e f ragi le ; 

cap up to 7 cm broad i?, fragilis & others, p. 98 

3 1 . Stalk red to pink, cap dark red to bright red ( b ut often fading in age) R. rosacra, p. 99 

3 ] . Cap pink, oli ve-gray, etc., or a mixture of these colors; stalk usually tinged rose or grayish-rose 

* * * «< . *•.**> R. gmcilis group & others, p. 99 

32. Cap surface dry and soon areola te (cracked into scales or plaques). greemsh to blue-gray or with 

buff, yellowish, or even brownish tones; common under hardwoods in eastem U.S, ... 33 

32, Not as above . * 34 

33. Cap usually greenish or greenish-gray . , . . R , virescens r p. 95 

33. Cap buff to yellowish or brownish, with green tones sometimes present also 

. J?. erustosa & others (see /?. vfirescens, p. 95) 

34. Cap predominantly greemsh or grayish-green (sometimes mixed with other colors); stalk 

white or whitish (or sometimes brownish- stained, bul never pink); odor not fishy in age; spore 

print white to creamy (pale yellow), not ochre or dark yellow 35 

34. Not with above combination of charactenstics; cap may have greenish tones, but typically the 
greenish tones not predominating 38 
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35. Spore print white; fruiting body often robust (staJk 1 .5-3 cm thick or more); stalk rtot staining 
salmon in ferrous sul fa te . . ........ R. cytmoxaniha, p. 94 

35. Spore pnntpalecrcam; stalk typicalJyQ.7-2(2.5)cmthick, staining salmon in ferrous sulla te 36 

36. Cap bluish-green to greenish, with a malt (dull)appearance 

- R. paraiuteai see R. aeruginea, p. 95} 

36. Cap greenish to grayish, often with yellowish, rusty, or brownish areas, and viscid when 

mom „ , 37 

37. Cap ns ua I ly greenish; found with aspen, birch, oak, and co ni fers R. aeruginea , p. 95 

37. Cap of len with oiher eolors; found with oak and bcech . R. grisea (see R. aeruginea. p. 95) 

38. Cap small to medium-sized (2-7 cm broad); surface dry. redthsh to purpie, but overlaid with 

a fine whitish powder or ve I vety bioom R . marine , p. 96 

38. Not as above; cap lackrng whitish bloom 39 

39. Spore prim and giils white or whitish 40 

39, Spore pnnt yellow to ochre; giils yellowish in age 42 

40. Cap typically with purpUsh, pmkish-lilac, bluish, and/ or ycllow tones, fruiting body some- 

times large; giils often shghtly greasy to the touch; stalk noi staining salmon in ferrous sulfat e 
R. cyanøxattlka, p, 94 

40. Cap usually browner, grayer, redder, or more flesh-colored Lhan above; fruiting body usually 

medium-sized; stalk staining salmon in ferrous sulfaic . 41 

41, Predominant color of cap typically flesh-color or reddish; cuticle (skin ) often wrinkled, found 

mamly in eastern North America /?, ve.rec(see R. cyanoxanlha, p, 94) 

41. Predominant color of cap ty pically some shade olbrown, olivc-brown, gray, or gray-brown; 

widespread R. hrunneøla ( sce R , cyanoxaniha, p, 94) 

42. Stalk typically staining yellow when sera tc bed, then slowly bccoming brownish; stalk usually 

rose-colored oral least with a blush of pink, but white in some forms; fruiting body medium- 
sized to very large, odor shrimpy or fishy in oid age R< xerampeiina, p, 102 

42, Nol as above * 43 

43. Cap red to pink, orange, or whitish, or a mixture of thesc eolors; associated with hardwoods, 

especially oak; stalk white . , , , , R. maeuiata group t p. 100 

43. Not as above * . , . 44 

44. Cap 2*6 cm broad, markedly fragile, vanously colored but usually with al least some purpie 

R. piaeita group & ot hers, p. 100 

44. Not as above; la r ger and/ or not markedly fragile 45 

45. Cap large, lirm, sometimes massive (up to 35 cm broad!); stalk often tinged pinkish ........ 

R. oitvaeea {scc /?. alufarett group, p. 102} 

45 Not as a bo ve; medium-sized to f airly large, bul not massive; stalk usually white 46 

46. Spores and mature giils creamy; found with hardwoods . . R, grisea (sce R. aeruginea. p. 95) 

46. Spores and mature giils ydlow to ochre; found with hardwoods or conifers 47 

47. Cap medium-sized (3-12 cm broad), burgundy to livid red, purpie, or rusty-red, or with a 

brownish center, or with reddish-buff tones; fruiting body quite firm /?. Integra group, p. 1 01 
47. Not as above; medium-si/ed to fairly large (cap 5-20 cm broad) and often fragile in oid age 
. . R. aiutacea group & assortcd J ARs, p. 102 


Russula brevipes (Short-Stemmed Russula) 

CAP 7-30 cm broad, broadly convex with a depressed center and inrolled margin, be- 
coming broadly vase-shaped in age; surface dry, unpolished, minutdy woolly or felty, 
white or whitish but often ditly and / or with yellowish to brown stains and disc o lo ratio ns; 
margin notst ria te, Flesh thick, crisp, brittle, white, not staining; taste mildorslowlyacrid. 
GELLS thin, dose or crowded, adnate to decurrent, usually alternating long and short, 
white or creamy (but tinged blue-green in one variety), often brownish-stained in age. 
STALK 2-7 (10) cm long, 2-5 cm thick, hard and rigid, often quite short and stout,equa! or 
tapering downw'ard, smooth, dry, duil white or brownish-stained, sometimes with blue- 
green tinge at apex. SPORE PRINT white to pale buff; spores 8-11 * 6,5-9 microns, 
ellipticai, with amyloid warts and rid ges. 




“Bcttcr ki c ked than picked,” Rrnsula bre vipes is one of the most common and mundane of all the 
Russulas Note the cenirally depressed or vaseli ke white cap. The stem can be slightly longer or 
considerabiy shorter- than shown here and the cap is often m cm sted with dm. 

HABIT AT: Solitary or more often scattered or in groups or troops on ground in woods 
of all kinds; widely distri buted and often abundant. It hugs the ground closely and may be 
visible only as a low mound or “mushrump" in the humus. In our area the major crop is 
typicalty in November or December, but it can be found most any time. 

EDIBIL.ITY: Edible, but betler kieked than picked. In my experience it is insipid and 
gra nular, but some people are apparently fond of it. One authority recommends stewing 
it slo wly in sou ps; another says to*Thro w it in with the sauerkraut The flavor and texture 
are substamially tmproved when it is parasitized by Hypomyces Iacn/luorum(scc p. 884), 

COMMENTS: “So large, so mediocre" and “Betler kieked than picked" typify the 
comments this tedious, vulgar, mundane mushroom received whenoverwhdmmglyvøted 
the “Most Boring Mushroom" of the 8th Annuat Santa Cruz Fungus Fair. (Second place 
went lo “the one behind the desk answering questions.") Aetually, it is a ratherattractive 
mushroom when first encountered, the pristine deanness (ctean pristineness?) of fhegilts 
contrasting prettily with the dirty hunks of humus hoisted aloft by the con ca ve cap, Høw- 
ever, as the above comments attest, one quickly tires of findingit not only becauseofits 
ubiquitousness (it is by far the most common of the larger Russulas), but also due to its 
annoying habit of formi ng deceptively promismg “mushrumps" in the humus (thwaried 
boletivores are not known for their ability to perceive beauty). 

R. brevipes is easily recognized by it s duli white color, een l rally depressed cap with an 
inrolled margin when young, hard stem, and crisp flesh ihat does not blacken or redden 
when bruised. It has the general aspect of alarge Lactarius(e. g., L. piperatus), but lacksa 
latex, though the giils when young may be beaded with w'ater droplets, Var. aerior is the 
form with an acrid taste and b tue-green tints in the gi I Is and stalk apex. Ot her species: R. 
ramagnesiana is a rare but very si milar eas tern species with smaller spores; i?, cascademis 
also has smaller spores, but has an intensely acrid taste and smaller cap (4-12 cm broad) 
and occurs under conifcrs in the Pacific Northwest, R , delica is also dose to R brevipes, 
but is said to have thick, well-spaced gilis, It was originally described from Europeand is 
apparently rare in North America, 



Russuto atbonigra is a hard. robust species I hat isdecidedlyschizGphrenic: whitemyouth, black in age 
(note the young whilish cap at the bottoni). f l aUo blackens wheti bruised. 


HABIT AT: Scattered or in groups or troops under both hard wo od s and conifers; wide- 
ly distributed. It is sporadically common in our oak-madrøne woodlands but appears to 
be more abundant than it actually is because the fru i ting bodies do not decay readily. 
In the Pacific Northwest it fa vors conifers. 


Russula albonigra (Blackening Russula; Integrated Russula) 


CAP 7-20 (25) cm broad, broadly convex or centrally depressed becoming broadly 
depressed in age, surface dry to slightly viscid* so me ti mes polisbed; smooth, at first white, 
soon becoming grayish or blackish-brown and finally entirely black; margin not striate. 
Flesh thick, crisp, brittle, white, bruising gray and then black; taste mild or slightly acrid. 
G1LLS adnate to slightly de c ur rent, close to rather well-spaced, thick, brittle, usually 
alternatmglongand short; creamy-white staining gray or black, ofte n entirely black in old 
age. STALK 3-13 cm long, 2-5 cm thick, very hard, stout, solid, rigid, smooth, equal or 
ta pered downward, white becoming grayish or brownish-gray in age or where wounded, 
then black. SPORE PRINT white; spores 7-10 * 5. 5-7.5 microns, broadly eilipticaJ to 
nearly round, with amytoid warts and ridges. 


EDIBILITY: Betterpuntedthan hunted. Althoughsaid to be edibleifthoroughlycooked, 
it is hardly tempting and a closely related Oriental species is poisonøus. 


COMMENTS: This sometimes massive Russula is easily identified by its hard cap and 
stem and the blackening o fail parts in age or when håndled. Risdecidedly schiiophrenic 
in appearance young specimens are re min iscent of R. hrevipes and Hygr ophorus 
sordidus in their whiteness, while elderly individuals are completely jet-black (hence the 
e p i thet albonigra, mea n i ng 11 w h ite- black”) . M ost dramat ic, h o we ve r, a re t h o se s peci mens 
in transition. Le., with a black cap, black stem, and whitegiJls (the gills generally take longer 
to blacken than the cap and stem). R. sar dida is a passe sy nonym. R , at rata Isa. ve ry stmilar 
west coast species that also blacken s, but has a much tbicker cap cuticle. Several allied 
species sta in reddish 6e/breturningblack(see R. densifotia ), and R. adusta (set comments 
under the R. subnigricam group) darkens less dramatically. 
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Russula densifolia (Reddenitig Russula) 

CAP 5" I 5 cm broad, broadly convex tø plane or depressed; suriace viscid when moist, soon 
dry and often polished; smooth, whitish to pale buff becoming grayish or brownish or 
eventually blackish in old age; margin not striate. Hesh thick, crisp, white, slowly bruising 
reddish or orange-red, then eventually grayish-brown to black; laste usually acrid. GILLS 
ad nat e to s lig ht ly decurrent, elose, brittle, whitish, de vel oping sordid reddish to smoky 
stains in age, usually alternating long and shork ST ALK 4’ 10 cm long, 1-3 cm thiek, hard, 
rigid, smooth, equal; whitish when fresh bul staming like the flesh (reddish or orangish, 
then smoky-bmwn to black). SPORE PRINT white; spores 7-10 * 6-8 microns, broadly 
elliptical with amyloid warts and ridges. 

HABIT AT: Solitary, scattered, or in groups in woods; wide ly dist ri buted. It is fairly 
common locally, along with R. dmimulans (see commenls), but is not nearly as numerous 
as R . albonigra , R . brevipes, or R. subnigricam, The majorcrop is in the fati or earl y winter. 

EDIB1LITY: Betler d rib bied than ni b bied. The sharp taste issaid todisappearincooking, 
but the end product is insipid at best and indigestible or even poisonous at worst 

COMMENTS: The slow staining of wounded tissue to reddish and then grayish-brown, 
sooty-gray, or black is the calling card of this coarse Russula and its close relatives (see 
betow). The staining is a tactful compromise between /?- albonigra , which blackens 
directly, and the R subnigricans group, which stains reddish bul not black, The fuil 
staining sequence may take half an hour and is best seen by scratching the stalk. Other 
coarse, closely related Russulas with the same staining reactions indude: R . dissimulans, 
common and widety distributed, with a dry (not viscid) cap, mild taste, and slightly larger 
spores; and R. rtigncans, fairly common (at least on the west coast), with very thick, wdl- 
spaced gilis and smaller spores. Both of these species are “betler beaten than eaten. rt 

Russula subnigricans group ( R a nk Russu la) 

CAP (5) 9-20 (30) cm broad, broadly convex to plane or depressed; surface slightly viscid 
when moist, smooth, whitish when young, soon becoming pale smoky-brown or dingy 
reddish-brown or du 11 och race ous-sta med f or often a sordid mixture of the se s hades; 
margin at first inrolled, not striate. Flesh thick, crisp, white, lypically bruising støwly 
reddish (in 5-20 minutes), then usually browner or grayer within an hour, but sometimes 
staining grayish-brown directly (especially in stafk), or not al all; odor strong and 
unpleasant, at least in age or upon dry mg; taste mild to slightly bitter. GILL5 thick, brittle, 
adnate to slightly decurrent, usually alternating long and short; pallid, soonstained dark or 
sordid reddish; close to fairly well-spaced . ST ALK (3) 7- 1 3 cm long, (1.5) 3-7 cm thick, very 
hard, rigid, solid, equal or with tapered base, smooth, white, staining sordid reddish and / or 
smoky-brown in age or when håndled. SPORE PRINT white, spores 6-10 microns, nearly 
round with low amyloid warts and ridges, 

HABIT AT : S oli I ary, scattered, or in groups under live oak; common in our area from late 
summer through eariy winter and also reported from Mississippi. In our area it is a good 
chan te relle-i nd i cator ( see com me n ts) . 

EDI Bl LITY: Better trampled than sampled. The rank odor is hard ly enticing and the 
Japanese version is extremely poisonous according to mycologist T suguo Hongo * 

COMMENTS: This vulgax giant of the genus is very close both macro- and micro- 
scopically to R. subnigricans , a species originally described from Japan, (Our version, 
upon which the above description is based, seems to differ only in its slightly larger size, 
doser giils, and rank odor at maturityJThe principal fieldmarksare its hard stem, brittle 

* Hongo, coincutønlttlly, is ihe Spanish word tor"mushroom. + ‘ 
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Rmsuia suhnigricam group. This large rank Rus.sulti develops dingy reddish stains on the gills, 
but never blackens. lt seems to grow only with oak usuaJly in the eompany of c ha niere Iles. 


texture, large size, coarse appearance, and reddening of the gilis in age or where wounded, 
The staining reactions elsewhere on the fruiting body are rather varia ble, but at no point 
does it blacken as in R . albonigra, R . densifoiia, R. dissimulans, or R. nigricans. The cap 
color is rat her amorphous- genera l ly an unbecoming blend of murky gray , smoky-brown, 
and sordid reddish or ochraceous — but in one collection I made the fruiting body had 
biuish-green tinges as in R. hre vipes var. acrior. A not her interesting feature is its afTfinity for 
ehanterellcs, one or more of which will often grow right out of the base of its slem or if not, 
then in the im media te vicinty f Ot her species: R* adusta is a somewhat similar, widespread 
species which has rather erratic staining reactions (the flesh normally bruises smoky- 
brown or grayish-black, but may show a slighl reddish mtcrmcdiatc phase); its giils, 
however, do nol redden in age. R. contpacta of northern and eastern Norlh America is 
also somcwhat similar, but stains ochre or brown and has a pallid to rusty- or reddish- 
brown to ochre-brown cap, Both of these are “better stomped than chomped." 

Russula decolorans group (Graying Russula) 

CAP 5-15 cm broad, nearly round becoming convex to plane or slightly depressed; sur- 
face smooth, viscid when moist, color variable: dull red to orange, red mixed with yellow, 
coppery- brown, orat times with cinnamon or lawny tones; margin striate in old age* Flesh 
ihick, firm, whitc, bccoming gray, ashy, or black when bruised or exposed (sometimes 
slowly); odor and taste mild. GILLS typically adnate to adnexed, fairly close, crcamy 
becoming pale ochre or yellowish, sometimes grayish-stained in old age. STALK 4-1 2 cm 
Long, 1 -3 cm thick, equal or often thicker belo w, very Firm whe n y oung (but often sof ler in 
age), white, staining and aging grayish, SPORE PRINT yellowish to pale ochre; spores 
9-14 * 7-10(12) microns, elhptical, with isolatcd amyloid warts. 

HABIT AT: Solitary to widely scattered or gregarious on ground in mixed woods and 
under c on i fers, associated principally with pine; widely dist ri buted. 

ED1B1L1TY: Betler smashed than stashed — it is said to be ed i ble, but there are several 
look-alikes of unknown edibility. 
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COMMENTS: The graying flesh, reddish to orange cap, and miid taste are the falliblc 
ficld marks of this firm, rat her robust Russula „ which isactually aclosc-knh^complcx" of 
species. One strikingform found in our Coastal pine forests is veryfirmand has a somewhat 
shiny cap in dry weather. Other species: R. paludosa has a reddish cap and flesh that grays 
somewhat, but the taste is usualiy slightly bitter or acrid. R. obscura hasadarker(purplc- 
red tobrownish)cap T mild taste, and flesh thatstainspinkishorrcddishbcforeblackening. 
Both of the above species are quite firm and robust, have ochre spores, and grow with 
conifers. Anotherdistinctive species, i?, ocadentalis, has a grayish to olive-brown to buff, 
brownish, or vinaceous cap (usualty a mixture of thesc colors) and mild taste, Its stalk 
and flesh are white but usualiy stain reddish and then gray(or gray directly) when bruised. 
It is fairly common under mo un ta in conifers in the Pacific Northwest. 

Russula clar of lava (Yellow Russula) 

CAP (3) 4-12 cm broad, nearly round becoming convex to plane or slightly depressed; 
surfacc slightly viscid, soon dry, yellow to golden-yellow, smooth; margi n slightly striate in 
age. Flesh white, slowly staining grayish when rubbed; odorand tastemild. GlLLSadnate 
to adnexed or free, dose, crcamy becoming pale ochre; sometimesgrayish-stainedinage. 
STALK 3-8 cm tong, 1-2 cm thick, more or less cqual, white lo pale yellow, dry, smooth, 
aging or slowly bruising grayish, SPORE PRINT yeHow-ochre; spores 8.5-10 * 7,5-8 
microns, broadly elliplical with amyloid warts and rid ges 

HARIT AT: Scattcrcd or in small groups in woods; mainly nort hern ormo ntanc in distri- 
bution and partial to birch, aspen, and various conifers, I have found it in New Mexico 
under aspen, but not in California. Jt fruits mainly in the summer and faJL 

EDIBILITV: Edible, 

COMMENTS: The pretty yellow cap and tendency to stain or age ashy-gray rescue this 
species from“JAR** status. R. flava is a synonym. R . ochroletica is a similar species with 
a yellow-ochrc cap, ac rid taste, and flesh that grays quickly. An other yellow-capped spe* 
cies, /?, lutea, is rather fragile, has a mild taste, ochre gilts, and does not stain gray. All of 
these are fairly common in northern North America under conifers, birch, and aspen. 


Russula fragrantissima group Color Platc 1 1 

(Fragrant Russula; Fetid Russula) 

CAP 5-15 (20) cm broad, nearly round becoming convex, then plane or somewhat 
depressed, surfacc viscid or slimy when moist, smooth, yellowish to ycllow-brown to bright 
ochre* strå w-c olo red, orange-brown, or brown, often d ar ker (or reddish-spotted) at the 
center; margin usualiy radial ly furro wed with small bumps (tubercu late -striate), at least in 
old age. Flesh thick, white or tinted cap color, odor heavy and penetrating at first sweet 
(like maraschino cherries, almond extract, or benzaldehyde), but in age with a nauseating 
(fetid) c om po nem; taste nauseating; taste of gi Ils ac rid. GILLS crcamy- white becoming 
yellowish or pale ochre, brownish-spotted in age, often beaded with water droplets when 
fresh; adnate to adnexed or free, fairly cl ose. STALK 3-20 cm long, 1-4 cm thick, equal or 
somewhat ta pc red below, whitish to bu ff becoming yellowish orbrownish-stained in age, 
especially near base; smooth or longitudinally lined, dry. SPORE PRINT pale orange- 
yellow; spores 6-9 * 6-8 microns, broad ly elliptical to nearly round with amyloid wartsand 
at least partially reticulate. 

HABIT AT: Solitary or scattered to gregarious on ground under both hardwoods and 
conifers, wide ly distributed. In our arca it fruks mainly in the fati under oak, tanoak,and 
madrone; it can be found every year but is not nearly as n urne rous as the R. sororia group. 
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ED1B1L1TY: Unequivocally inediblc and possibly poisonous — in othcr words, it is betler 
punched than munched, The disgusting taste and strong odor should discourage most 
people from sampling it. 

C OM MENT S: Anyone under the mistaken impression that all mushrooms smell alike 
should get a whiff of this robus!, odoriferous Russuta. The penetrating odor is reminiscent 
of maraschino cherries, but with a fetid component that becomes more and more pro- 
nounccd as thc mus bro om matures. The cap is often merely flat at maturity, rather than 
depressed as in most of the larger Russulas, and the stalk isoftenlongin relation to the cap. 
The yellow-brown to ochre cap, fairly large size, and water droplets on the giils (when 
moist) arc also distinetive. Ot her species in the “complex” inelude:: /?. taurocerasi 
(possibly the one in the color plate), a slightly yellower, cleaner, slimmer, larger-spored 
versi on of R*f r agran tissim a wh ose od o r i s s tro ngl y f ra gra n t th ro ugh ma turi t y * a 1 be i t w it h a 
subtle fetid component; i t is also w idely dist ri buted and the twoappear to in lergrade* Both 
have passed under the name R.foeterts, a European species with a nauseating odor even in 
youth and non-reticulate spores. Its North American counterpart* R. subfoeiens (-R. 
foetentuia?) is smaller, has a bright rusty-orange to rusty-yellow to brownish cap. and 
does not smell as stiong. Fmally, therc is R. venirieosipes, which grows in sand under 
northern contiers and has a large, conspicuously swollen (ventrreose) stalk. 

Russuta sororia group (Comb Russula) 

CAP 4-12 cm broad, convex becoming plane or centrally depressed; surface viscid when 
moist, smooth, dark grayish-brown to hazel-brown when youngfrarely whitish), usually 
paler (yellow-brown lo straw-colorcd or pale grayish-brown) toward margin or in age; 
margin usually lurrowed with low bumps (tuberculate-striate) tn age. Flesh brittle, firm, 
white, not bruising; odor unpleasant (rancid or “spermatic"); taste mild or slightly acrid; 
taste of gill s slowly but disti net ly aend. G1LLS white or creamy, but often brownish- or 
rusty-stained in age; close, ad nat e to ad nexed or frec. ST ALK 3-8 cm long, l-2.5cmthick, 
equal or tapered downward, whitish, but often rusty-stained near base; often with large 
cavities (usually 3) within. SPORE PRINT creamy to pale yellow; spores 6-9 * 5-7 
microns, broadly eliiptical with amyloid warts 

HABIT AT: Scattered to densely gregarious in woods or at their edges, on lawns under 
trees, etc; common and widely distributed. In ourarea it is often abundant in thc fail and 
winter* especially under pine, oak, and Do uglas- f ir. 


Russuta sororia is abundant under both hard woods and conifers. The yellow-brown to grayish- 
brown cap has a striate margin m age. 
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EDI BI LIT V; Better stomped than chomped it might be poisonous and doesril taste 
good anyway. 

COMMENTS: The brown to grayish-brown to dingy straw-colored cap, tubercula te- 
st ria te margin in age, pep pery-ta sting gi 1 1 s, unpleasant od or, and moderate size typify a 
grøup of Russulas t hat are at times exceedingiy abundant, They differfromthe RJ 'ragran- 
tissima group in their smalle r size, grayer coior, and different odor. They have passed under 
the na mes R. pectinata, a European species with a yellower cap, and JR. pectinatoides, 
a North American species that tsalso yellower than R. sororia. and has a tessacrid taste 
and d arker (yellower) spores. Other species: R t amoenotens is the same as ff, sororia 
(as defined here); R, cerotem is practically the same but has partially reticulate spores; 
R. granulatet and R. pulver uknta have seurfy-gra nulose caps. 

Russuta cyanoxantha (Variegated Russula) Coior Plate 12 

CAP 5-18 cm or more broad, convex becoming plane or depressed; surface viscid when 
moist but soondry, smooth, coior variable, sometimesentirely but more often a mixture of; 
pinki&h-lilac, duli purpie, green, olive, yellow, blue-green, white, and, or brown; margin 
sometimes obscurely striate. Flesh thick, firm, white, crisp; odor mild or pleasant, taste 
mild. GILLS adnexed to ad na te or slightly decurrent, many of them forked at least once; 
white or with a fe w brownish stat ns, slightly greasy to the toueh. STAL K 5- 1 3 cm !ong, L5-5 
cm thick, solid or stuffed, rather hard; more or less equal, smooth, white, but the flesh in 
base sometimes grayish. SPORE PRINT white; spores 7-10 * 6-8 micro ns, broadly 
elliptical to nearly round with isolated amyloid warts. Stalk not staining salmon in ferrous 
sulf ate. 

HABITAT: Solitary, scattered, or in groups or troops under hardwoods or sometimes 
conifers; widely di&tributed. It is often abundant shortly after the first fail ratns in our 
live oak-tanoak-madrone forests, but fruits on into the winter. Like many Russulas, it 
is often coneealed by fallen leaves. 

EDI Bl LIT V; Edible and choiee; it is delec tably sweet when young and rated highly in 
Europe. The hard , crisp but ions are hard to beat in omelets or with scalloped pot at oes, but 
alas, they are also considered "edible and choiee” by maggots! 

COMMENTS: This variable species is more difficuli to character ize t han it is to recognize 
(see photo on p. 897). The telltale traits are its fairly large size, w hite gi I Is and spores, firm 
white stalk, mild taste, and variegated cap (ty picatly a mixture of pinkish-iilac, duil purpie, 
green, yellow or even biue). In our form young speci me ns —e special ly those still covered 
by leaves — are often uniformly colored a beautiful pinkish-lilac-mauve. When exposed 
to light they gradually beeome spotted with yellow, green, etc., and in old age are often a 
washed-out whitish coior at the center, with slig hi greenish or lilac tones s ho wing on the 
margin. A not her distinetive feature is its soft, somewhat greasy giils: they are not as brittle 
as those of most Russulas, R . par azur ea (see c omment s under R. aeruginea) is easily 
mistaken harmlessly for greenish forms of R. cyanoxantha , but is usually slightly smaller, 
not so variegated, and has reticulate or partially reticulate spores. R . variata(~R. cyano- 
xantha var. varia ta), common in northern and eastern North America, differsin its more 
promiscuously forked gills, often acrid taste, and somewhat different cap coior — lending 
more toward brownish-olive, greenish, duil purplish, or vinaceous-brown. Two other 
species, R . vesccr and R. brunneola, also have a mild taste and whitish spores, but their 
stalks stain salmon or deep salmon in ferrous sulfate. The cap cuticle in R . vesca tends 
to be slightly redder or more flesh-colored (and is often wrinkled andj or reccdesfrom 
the margin in age), while that of R , brunneota tends to have a brownish to yellowish- 
brown to oli ve- brown or grayish-olive cast. Both are widely distributed and easily 
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confused with each other(as well as with R. cyatioxantha) when not “typically" colored. 
Both are edible, however, so il hard ly matters. For si mi lar species wiih creamy or yellow- 
tinged spores, see R. parazurea and R. grisea (under R . aeruginea). 

Russula aeruginea (Green Russula) 

CAP 3-9 cm broad, convcx bccoming plane or slightly depressed; surface viscid when 
moist,dullgreeen to dark green, sometimes withbrown, gray^oryeUowish tintsorblotches; 
margin often striate. Flesh white, brittlc; taste mild, GILLS adnate to adnexed or frec, 
close, brittle, white becoming pale yellowish, often with brownish stams. STALK 4-8 cm 
long, I -2 cm thick, equal or with tapered base, white or faintly yellow, base often with pale 
brown stains, SPORE PRINT creamy to pale yelløw or pak orange-yellow; spores 6-9 * 
5-7 micro ns, nearly ro und with amyloid warts and rid ges, 

HABITAT: Solitary, scattered, or in groups in woods, widely distributed. In California 
I have fonnd it only a few times, bul it is sometimes abundant under aspen in the Rocky 
Mountainsand Southwest, and under oak in the South. 

EDI BI LITY; Edible, l have fried it. 

COMMENTS: This moderaie-sized Russula can be told by its smooth green cap, pal lid 
or brownish-spotted giils, and pale yellow spore print. There is no red or purplc in the cap 
as in some of the larger, ycllow-sporcd Russulas (e,g.* R. olivacea and R, xerampelina). 
There are several similar species, including; R. parazurea, a beautifulgreen-eapped species 
with a matt appearance, firm white stem, and white spores, found under oak and tanoak 
in our arca; and R. grisea , fair ly common in our area under oak, with a slightly duller 
or grayer cap (green mixed with brown, gray, etc,, or sometimes purplish or lilac)and 
yellow i sh spores. Also see R. cyano xamha and the species 1 1 sted under it. 

Russula virescens (Quilted Green Russula) 

CAP 5-15 cm broad, nearly round al First bccoming convexio plane or slightly depressed; 
surface dry and sometimes slightly vclvety, marked ly arcola te at maturity (Le., cracked 
inlo small fla Uc ned scales or paiches); dull green to greenish-gray or sometimes duil 
bluish-green, at times with ochre, buff, or creamy discolorations; margin not striate or 
only very slightly so, often lobed. Flesh thick, white* brittle; ødor and taste mild. GILLS 
white or creamy, fairly close, adnate to adnexed or even free, STALK 3-9 cm long, 1 -3 (4) 
cm thick, more or less equal, dry, firm, brittle, white* more or less smooth. SPORE 
PRINT white orwithafaint yellow tinge; spores6-9(IO)*5-7 microns*dliptical lo nearly 
round, with amyloid warts and/ or rid ges. 

HABIT AT: Solitary to widely scattered or in groups under hard woods, cspecially oak 
and bcech; common (along with R, erustosa — see comments)duringthe summer momhs 
in eastern North America, It has also been recorded from Montana under birch and is to 
be expected in Southern Arizona and New Mexico, where scveraPeastern" species occur. 

EDIBILITY: Edible and choice — along with R. cytmoxantha and R, xerampelina, among 
the hest of the Russulas for the lable. 

COMMENTS: One of the most distincnve of all the Russulas, this species is easily told by 
its greenish to greenish-gray, a reola te (cracked or quilted) cap, white spores, and asso- 
ciation with hardwoods, It is one of the charac te ristic summertime mushrooms of eastern 
hardwood forests, where it sometimes fruits with the equally edible Lactarius voletmts 
and/ or L, corrugis. Other species; R. erustosa is a closely related edible species 
with an areolate cap that is slightly viscid when wet and more variable in color(usually 
browner or more ochre- bu ff, bul sometimes with a greenish tinge); /?, maculosa of the 
Soulheast resembles R, erustosa, but has a paler cap and disagrceable od or in age. 
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Russula mariae (Powdered Russula) 

CAP 2-7 cm broad, convex becoming plane or slightly depressed; surface dry, purpie to 
red d is h- purpie, amethyst, dark crimsoh, or maroon f sometimes toned with gray or olive), 
fine ly powdered or ve I vety from a whitish bioom; margin sometimes striate when o Id. 
Ftesh thin, brittle, w hi tc; taste mild or slightly acrid. GILLS do se, white becoming creamy 
or pale yellowish, typically adnate to adncxed. 5TALK 23-1, S cm long, 1-2.5 cm thick, 
equal ortapcringdownward, firm, rigid, white or ti nged reddishto purplc. SPORE PRINT 
creamy-yeUow; spores 7-10 K 6-8 microns, broadly elliptical to round, withamyloid warts 
and ridges. 

HABIT AT: Solitary or in groups on ground in woods; rather rare in California, where I 
have found it in the fall under oak and DougJas-fir, but acommon midtsummer mushroom 
in the hardwood forests of eastern North America, 

EDIBILITY; Edible, but hardly incredible. 

CØMMENTS: This cxquisite, rather dainty Russula is one of the moreeasily recognized 
species in the genus. The dry, velvety or finely powdered reddish to purpie cap, creamy 
spore print, and mild taste distinguishit. The “splitters” recognizetwo species, thepurple- 
capped forms being called R, aiachuana. The name /?. mariae s bo uld not be con fused 
with R . maire i a member of the R , emetica group. 

Russula albidula group (Boring White Russula) 

CAP 3-8 cm broad, convex becoming plane or shallowly depressed; surface smooth, 
slightly viscid when moisl, then dry; white or tinged bu ff at center, margin not striate or 
very obscurely so. Flesh fragile, white; taste acrid. GILLS ad na te torad nexed orfree,brit- 
tie, close, white or creamy. ST ALK 23-1 cm long, 1 -2,5 cm thick, equal or thickerbelow, 
dry, smooth, rigid , white; often spongy or hollo w i n age . SPO R E PRINT white or creamy 1 ’ 
white; spores 7-10 microns, nearly round with amyloid ridges. 

HABIT AT: Solitary or in small groups in woods oratthciredges, widely distri buted. Itis 
fairly common in our area from late s um mer through t he spring, usually with oak but never 
in large numbers (like lips and seissors, it tends to occur in pairs). It is partial to poor 
soil along trails or roadcuts. 

EDIBILITY: Betler whacked than sackcd the acrid taste is a deterrcnt. 

COMMENTS: This plaim unp repos se ssing, profoundly forgettable Russula can be 
recognized by its white color, modest size, and acrid taste. It is smaller and more fragile 
than R. bre vipes and does not have a strongly mrolled cap margin when y oung. Thereare 
several very similar, confusing, widespread, wishy-washy Russulas. They inelude/L al- 
bella and R. albida , with a mild to slightly bitter taste, and R. anomalaanåR, subalbidufa t 
with an acrid taste, but distinguishing belween them is a matter for the specialist. Fora 
c om parison of the R. albidula group to /?. cremoricolor, see comme nts under the latter. 

Russula albidula group A dingy and often dirty whilish ~JAR” of moderate size. R. cremoncotor 
(il lust rated on next page) is usually rmich cleaner. 




Russuta cremoricolor resembles R. emetica except for its cap eolor, which is ycIJ ow is h- white. 


Russula cremoricolor (Creamy Russula) 

CAP 3-10 cm broad, convex to plane to centrally or broadly depressed, sur face viscid 
when moist, smooth, white to pallid to very pale yellowish-white, the center often siightly 
darker(yellowish or buff), margin usually striate in age (buisometimes obscurely). Flesh 
brittle, white; odor mild or siightly fragrant; taste distinctly acrid. GILLS white, adnate 
to adnexed or ocasionally free, fairly close. STALK 3-10 cm long, G.7 -2.5 (3) cm thick, 
equal or siightly thicker belo w, d ry, white or whitish, usually longitudinally lined orstriate. 
SPORE PRINT white, spores 7 J-10 >*7,5-8 microns, round to broad ly elliptical, with 
amyloid warts and ridges. 

HABIT AT : Solitary, widely scattered , or i n groups or t roops in woods; widely distrib uted , 
I n our area it is often a bu nda ni in the late fail and winter in the same habitatsas R. emetica. 
In the Pacific Northwest it fa vors conifers, 

EDIBILITY: Better obliterated than refrigerated— the acrid taste is a deterrent. 

COMMENTS: This species looks like an albino R. emetica. and save for the whitish cap, 
there is little difference, The cap, although whitish, is siightly yellower than thai of R. 
albiduby and is usually c leane rand more marked ly striate. Also, R . cremoricolor tends to 
fruit in larger numbers. O ther species: i?, crenulata and R. moidtii are two very si milar 
species that are yellower (cap more or less pale yellow); the latter aiso has smaller spores. 
Anot her pale capped, bitter- or acrid-tasting species, /?. crassotunkata, can be distin- 
guished by its thick, rubbery or leathery cap cnticle that is often siightly scurfy and its 
white stalk that frequently develops brownish spots in age. It occurs under northern 
conifers. " Eating raoultii" ( or any of the other species d iscussed Kere) is not rec omme nded . 

R ussula emetica group ( Emetic Russula; The Sickener) 

CAP 3- 10 cm broad, ro und ed -convex becoming plane or broadly depressed,surface viscid 
when moist, smooth, bright red to scarlet, the center often darker; fading in age or wet 
weather to pink, orange, or blotched with white; margin eventually striate (but some- 
times obscurely). Flesh white (but pink under the cnticle), brittle, odor mild, taste ve ry 
acrid. GILLS white orcreamy-white, brittle, ctose, adnate to adnexed or free. STALK 3-10 
cm long, 0.7-2.5 cm thick, equal or thicker below, dry, white or whitish, usually with 
longitudinal lines. SPORE PRINT white; spores 7-1 1 * 6.5-9 microns, elliptical with 
amyloid warts and ridges. 



Russula emetica group. The bright red capfihat often fades), white giHs, white stem, and peppery 
taste make this an easy mushmom to identify. 


HABITAT: Soiitary, scattered, or in groups or troops in woods, widely distributed and 
common, Our meinber of the /?, emetica group fruits late in the sea son (winter) inchaparral 
and mixed woods (oak, madrone, manzanita, and pine), often intermingled with R. 
cremoricolor and Lactarim viruueorufescens. Il also grows on very rotten wood — 
unorthodox behavior for a Rmsula . 

ED IB I LITY : P le asing to t he eye s o fal 1, t o the to ngues of s o me , b ut to t he sto mac h s of none . 
As its name impiies, it is poisonous, at least raw, and can be used to induce vomiting. 
Parboiling may destroy the toxins, but it hardly seems worth the trouble or risk* It is 
collected by Himalayan villagers, presumably for use in curries (consol t your local travel 
agent for details). 

COMMENTS: This attraclive mushroom is easily recognized by its red cap* white stem 
and gills* and red-hot taste. As in many Russulas, the skin peels rather easily from the cap. 
For years the name R. emetica has been applied toa confusing group of Russulas with the 
above features. 1 see no compelling reason to discontinue this trend, though the present 
consensus seems to be that the “Te al” /?. emei/caoccurs principally withconifersand fa vors 
sphagnum bogs, Other species in the group include: R* siivicoia, an eastern species with a 
red to pinkish-yellow cap and slightly smaller spores, common with hothhardwoodsand 
conifers; and R. mairei r colored like R. emetica but associated with hard woods and with a 
firmer texiureand smaller spores, 6^,5 * 5-7 microns (it may well be our local species). 

Russuta fragilis (Fragile Russula) 

CAP 2-5 cm broad, convex becoming plane or depressed; surface smooth, viscid when 
moist* color variable: purplish to pinkish, olivc-brown, greenish, or even yeilow, or a 
mixture of thesecolors, but most often blaekishanhecenterandpinkishorpinkish-yellow r 
at the margin, with a grayish-olive ?one in between; margin striate in age. Ftesh thin, very 
fragile, white; odor variable; taste acrid, CILLSadnatetoadnexedorevenfree, fairly close* 
white or creamy-white* STALK 2.5-7 cm long, 0.5- 1.5 cm thick, equal orslightlythickerat 
either end, dry, whitish; fragile. SPORE PRINT whitish; spores 6-9 * 5-8 microns, broadly 
ellip tical to nearl y round, with amyloid warts and rid ges. 

HA BIT AT: Solitary, scattered, or in groups in woods of all kinds, but especially under 
conifers; wid esp read. J have not seen it in our area, but se veral similar species occur. 
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EDIBILITY: Nol recommended — the acrid taste is a deterrent. 

COMMENTS: This species is apt to befuddle the color-conscious beginner with sts 
numerous color guiscs* bul is rat her distinctive when “typical,” i.e,, dark at the center, 
pinkish towand thc margin and grayish-olive betwccn, The othcr critical features are the 
fragile lex ture* peppery taste, white gilis, and white spores, Other species: R . aquom is a 
closely related but slightly larger species; ils cap is viscid with a greasy feel and shiny 
appearance when wet, and is usually reddish to orange- red or pink withgrayish* brownish, 
oryellow tints. 


Russula gracilis group 

CAP 2-8 cm broad* convex becoming plane or slightly depressed, sometimes retaining a 
slight umbo; surface smooth, viscid w r hen moist, color variable; usually some s hade of 
pink, but often with a duil greenish or grayish-olive to brownish-btack center and pale 
pinkish margin* and sometimes a rather deep pink or violeMinged; margin usually striate 
in old age, Flesh fragile* white; taste acrid. G1LLS typically adnate to slightly decurrent, 
whitish becoming crcamy and finally tinged yellow, close. STALK 3.5-8 cm long, 0.5-1 .5 
cm thick, equal or slightly thicker below, usually q uite soft and fragile, whitish* but usually 
tinged orflushed pink to grayish-rose* SPORE PRINT creamy to pale ochre, spores 7-9 * 
5-7 microns, elliptical, with isolaied amyloid warts. 

HABIT AT: Widely scattered to gregarious on ground in woods; it is said to grow only 
with birch, but a very similar if not identical species is abundant in ourarea with Douglas- 
fir in the fa 11 and winter. 

EDIBILITY: Not edible due to the acrid taste, 

COMMENTS; Also known as /?* gracillima, this species can bc told by its fragile pinkish- 
tinged stalk, yellowish spores* acrid (peppery) taste, and pinkish or pink-and-greenish cap. 
R f fragilis is quite similar in cap color but has whitish spores and a white stalk, while the 
R. p laa ta group* which also occurs commonty with Douglas-fir in our area, has a mild 
taste* white stem, and darker cap. Other species: /?. pelargonia also has a pinkish-tinged 
stalk and acrid taste and grows with conifers (especially Douglas-fir)* but it has creamy 
spores, a more erratically colored cap(grayish, pinkish, brow r nish, reddish, etc*), and a 
distinet geranium-like od or (at least when the flesh is c rus hed)* 


Russula rosacea (Rosy Russula) Color Plate 13 

CAP 3-12 cm broad, convex to plane or somewhat depressed; surface viscid when moist, 
smooth, dark red to bright red, fading in old age to pink or pink blolched with white. Flesh 
white, firm, brittle, od or mild, taste ve ry acrid. GiLLScreamy-white to pale yellow, adnate 


Russula gracilis group. O ur member of this species “complex" (shown here) is abundant under 
Douglas-fir. Note the slightly colored (pinkish-tinged) stalk. 
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lo decurrent , closc, brittle. ST ALK 4-10 cm long, I -2,5 cm thick, equa l or with a na rrowed 
base, smooth, dry, pink or red, orat times only witha blush of rcd;hollowinage. SPORE 
PRINT pate yellow; spores 7-9 * 6-8 micro ns, nearly round with amyloid warts* 

HABIT AT: Scattered or in large iroops under conifers,especially pine. Abundant onthe 
Pacific Coast from fali through early spring, fruiting in our area mainly in Coastal stands 
of Monterey pine, often in the company of Lactarius deiiciosus. 

EDIBILITYrTo beavoided because of theacrid taste. 

C OM MENT S: This common, conspicuous, colorful inhabitant of o ur Coastal forests is 
readily recognized by its red cap, red to rosy stem, creamy gdls, and acrid (peppery) taste. 
It is one of our prettiest mushrooms— theclean, palegillscontrastingbeautifully with the 
red cap and stem* Ata distance it is sometimes mistaken for Amanita muscaria, whichalso 
grows commonly with pines but hasa white stem with a ring(annulus) and volva* Thepale 
yellow sporesand red or pink stem distinguish R . rosacea from R . emetica , while the acrid 
taste separates il from R. xerampeUna and the R . alutacea gro up. Ot her species: J?, san- 
guinea is probably a synonym. A form with reddish-purple cap and stem— possibly 
disrinet — is sometimes found in our area growing with R. rosacea. 

Russula maculata group 

CAP 4-10(12) cm broad, broadly convex becoming plane or centrally depressed; surface 
vise id when moist, smooth, color variable: red to pink, reddish-orange, peachy-pink, 
yellowish-buff, or whitish, or often a mixture of these colors, or buffy-white with pinkish 
tints on the margin; margin obscurely striate in age. Flesh white, firm becoming fragile in 
age; taste mild or slightly peppery. GILL5 creamy becoming pale ochre t close, adnexed, 
or frcc. STALK 4-10 (13) cm long, 1-3 cm thick, equal or thicker below, white, the base 
sometimes brownish-stained, SPORE PRINT yellow-ochre; spores 7-10 * 6-9 microns, 
nearly round, with amyloid warts and ndges. 

HABITAT: Solitary, scattered, or in groups under hard woods; common in our area in the 
fall and winter (sometimes spring) with live oak, but more widely distributed. 

EDI Bl LITY: Unknown. 

COMMENTS: The cap color in this species “complex" is quite variable, but within a well- 
defined range: red, pink, orange, yellowish-buff, and whitish. The association with oak, 
yellow spores, and rather fragile texture in age arealso distineti ve. The True” R. maculata 
of Europe is said to have a mild to peppery taste and slightly fragrant odor. Our version has 
a consistently mild taste and little or no odor. Whether it is the 44 true” R. maculata or a 
cl osely related species is for the flusju/n-researchers to decide. There are a number of 
similar reddish-capped, mild-tasting species, such as R. velenovskyi, w'hich do not fade 
as drastically and / ordiffer microscopically. 

Russula placita group (Pleasing Russula) 

CAP 2-7 (10) cm broad, convex to plane or somewhat depressed, surface viscid when 
moist, smooth, dark purpie to wine-colored, reddish-violet, or browmsh-purplc, often 
darkerat the center and paler toward margin, but sometimes browntoyellowishatcenter, 
and sometimes washed out in age; margin us ua lly striate in age, at least obscurely. Flesh 
rather thin, fragile, white, odor and taste mild. GILLS close, while or creamy soon 
becoming yellow and finallydull ochre-yellow;adnatetoadnexed orfree, STALK 2-8 cm 
long, 0,5-2 cm thick, equal or slightly thicker at cither end, white, dry, soft and spongy 
inside; fragile in age, SPORE PRINT yellow-ochre; spores 7-10 * 6-9 microns, broadly 
clliptical to nearly round, with amyloid warts and sometimes ridges. 




Russula piacita group. As defined here, this group includes rnany small, fragile Russulas with a 
mild tasie, purphsh cap, and yellow gills. They usually grow under coni fers suchas Douglas-fir 

H A BIT AT : S olitary to scattered or gregarious in woods, as&ociated mainly with conifers; 
widely distributed . I n our area this group is quite com mon in the fali a nd winter, cspecially 
with Douglas-fir (often accompanied by R> xerampelina » R . integra r and Lactarius 
ruhrilacteus ); el se w here it often grows with spruce, fir, hemlock, and pine. 

EDIBILITY; E dible but forgettable — thin-fleshed and virtually tasteless. Si milar species 
are probably- but not del mi te ly — harmless, 

COMMENTS: A large number of small, fragile, mild-tasting, yellow-spored Russulas will 
fil ihe above description. Their eaps vary considcrably in color but usually have some 
purpie or red d i sh- purpie in them. Their fragility is sueh that it’s difficult to transport them 
home withouterushing them (the stalk,though fragi le, breaks cleanlylikechalk).Theylack 
the shrimpy odor of R. xerampelina and do not stain brown, and are not as firm as /?, 
integra. Their identification is best left to the specialist armed with monographs and a 
microscope. Some related species thal bear mentioning arc: R , lilacea, whose spores 
have isolated warts; R. abietina, cap often green i sh or brownish; R. pueilaris, with pal e 
crcamy-yellow spores;/?. caemlea t withfrequently umbonatccap;and/?. chamaeleontina , 
with a small, thin, fragile, pu rpli sh to lilac to redd Lsh to ora nge or yellow cap. The latter has 
proved invaluable to compulsive categorizers exasperated by the endless nuances of color 
in the se Russulas. Aberrant forms with yellow spores, fragile texture, and a mild taste can 
simply be referred to R< chamaeleontina and conveniently forgotten aboul. R. fragilis 
has served the same purpose in the fragile, white-spored, ac rid -ta sting group. 

Russula integra group 

CAP 3-12 cm broad, convex becoming plane or slightly depressed; surface smooth, viscid 
when moist, color variable: usually burgundy to vinaceous-brown to hvid red or rusty- 
red with the margin paler (reddish-buff), but in oldcr specimens often buff or brownish in 
the central area and sometimes entirely reddish-buff; margin obseurely striate in old age. 
Flesh crisp, firm, white, not staining, odor and taste mild. GILLS adnate to adnexed or 
free, white becoming yellow i sh or pale ochre; close, STALK 3-9 cm long, 1-3 cm thiek; 
usually equal or tapering upward, dry, white, sometimes with brownish oryellow-brown 
spots and stains. SPORE PRINT yellow-ochre; spores 8-M * 6-9 microns, broadly 
clLipticai with amyloid warts. 

HABIT AT: Scattered to gregarious under coni fers, w f idely distributed. Common at times 
in our area in the fali and early winter. I have seen large fruitings under Douglas-fir. 

EDIBILITY: Edible and good when young and crisp; however, there are many similar 
species of unknown edibility, so exercise caution. 

COMMENTS: Also known as /?, potychroma, this medium-sized species and its dose 
relatives can be recognized by their mild odor and taste, yellow spores, white or brownish- 
stained stem, and reddish to wme-coJorcd to brownish cap. They are larger than and not 
nearly so fragile as the R placita group, and smaller than R. xerampelina and R . alutacea. 
As iscommonly the case in Russula, this “comptex” is in need of critical study. 
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Russula alutacea group 

CAP 5-20 cm broad, convex to plane or somewhat depressed; surrace visad when moist 
but soon dry, smooth, color variable: dark red to red* purphsh, purple-brown, or purpie- 
red, or buff to straw-colored at the center or throughout, or with olive shades, or aften 
a mixture of these colors; margin striate in age, Flesh brittle, white, firm at first, fragile in 
age; odorand taste mild. GILLS paleto duli ochreorstraw-color;close,adnate to adnexed 
or free; brittle, ST ALK 3- 1 0 cm long, 1 .5^4 cm thick, more or less equal, smooth, dry, white 
or sometimes tinged pinkish. SPORE PRINT ochre-yellow; spores 8-1 1 * 6.5-9 mierons, 
broadly elliptical with amyloid warts. Phenol solution staining stalk and flesh purple-red 

HABIT AT: Solitary toscattered or gregarious in mixed woodsand under conifers, widely 
distributed, In our area this group is especialty abundant in old Coastal pine forests in 
the fali and winter. 

EDIB1LITY: Not recommended. A large number of species will key out here — and w r e are 
not yet sure whether they're all ed i ble, 

COMMENTS; The above description embraces a number of medium-to-large, rnild- 
tasting, yellow-spored Russulas. Distinguishing between them is a job for rabid Russula 
buffs, The most common variely in our area sometimes grows with R. xerampetina bul is 
easily disiinguished by its mild odor and marked fragihty in age; older caps often di&in- 
t egrate in transit unless carefulty co l leeted and pac ked. A not her local species is mudr 
firme r, with a reddish, often burnished cap (see comments under R. decoiorans). R . 
olivacea, w f hich occurs in Europe under hardwoods and in America under conifers, isa 
very firm, sometimes massive (cap to 35 cm broad!) species with a more frequentJy rose- 
ti nted stem. It is closely related to the true R. alutacea by v irtue of its purple-red phenol 
reaction. There are also a number of medium-sized to fairly large yellow-spored Russulas 
with an acrid taste. These ind ude R. veternosa and R. tenuiceps of eastern North America 
(and of questionable occurrenee in Califørnia); and an unidentified western conifer- 
lover that has a buffy-brown to pinkish-brown or flesh-colored cap, mild- tast mg flesh, 
and acrid -ta sting gi Ils, 

Russula xerampelina (Shrimp Russula) Color Plate 14 

CAP 5-30 cm broad, convex becoming planeorcentrallydepressed; surfacesmooth.viscid 
when moist, color variable: typically red to dark red, purpie, orbrownish-olive, butoften 
laced wit h{ orsomet i mes enti rely) green, brown, yellow-hrown, purple-brown, etc ; margin 
usually striate in age (at least obscurdy). Flesh thick, creamy-whi te, bruisingydlowishand 
then brown or discolored brownish in old age, brittie, odor mild becoming shrimpy or 
crablike in old age, taste mild, GILLS dose, adnate to adnexed, creamy-white becoming 
duil yellowish, staining like the flesh, dryingbrow r nishorgrayish. STALK 3- 1 2 cm long, I- 
4 cm thick, equal or with slightly enlarged base, often longitudinally lined; dry, sometimes 
enti rely rose-pink, but more often white with just a tinge of pink, or occasionally pure 
white; staining yellowish where scratched, then slowly brown; interior spongy and often 
discolored in age. SPORE PRINT yellowish; spores 8-11 * 6-8,5 microns, elliptical to 
neariy round, with amyloid warts. Flesh and stalk turningdeep green in ferrous sulfate. 

HABITAT: Solitary to gregarious under conifers; widely distributed and common, 
ranging as far north as the Arctic Circle 1 n our area it is associated almost exelusively with 
Douglas-fir and is often abundant in the falf less so in the winter and early spring. 

ED1B1LITY: Edible and unforgettable- but one of the least appreciated of ouredible 
fungi, perhaps due to the mediocrity of its brethren. The young, nutty caps are superb 
stuffed with grated cheese, chives, walnuts, and parsley and then broiled. lncontrast to 
R. cyanoxamha , they are rarely riddled with maggots! 
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COM !Yf ENTS: This bcautiful bul extremcly variable species can be recognizcd by the 
folio wing combinaiion of characteristics: (1) cap viseid when wet, usually with adhering 
debris when dry (2) slem usually bul not always tinted pinkish and always staining 
yellowish and finally brown when håndled or bruised (3) yelløw spore print (4) mild (not 
peppery) taste (5) fishy od or at maturiiy, whieh is accentualed by cooking or drying 
(6) tendency of the gilis to age ordry brownish to grayish. In addition, the young buttons 
are remarka bly rotund and symmetrical— but this character can be appreciated only by 
religiously observinga large number øf Russulas. Given the extreme variation in color and 
size, R . xerampelina may well be a composite species. Al leas! two distinelive — but 
intergrading — varieties occur one with a red to purpie cap and lovely rosy stem, the other 
with a brownish-olive cap and white or nearly white slem (in addition to the color plate, 
there isa black~and-white phoio on p. 83), Anothcr distinelive variety occurs in our area 
with oak and manzanita, it differs in ha ving a pale greenish-yellow to buff or whitish cap. 



HYGROPHORACEAE (Waxy Caps) »p««« 


Small lo medium-Stf.ed, mostly lenestrial mushrooms. CAP typically smootb, olien viseid and 
brtghilj colored. GILLS xttfi, waxy, usually Ihick and well-spaced, usually suached STALK 
central: fleshy or hollow. VEIL abxent or evanescent, rare ly formi ng a slighL ring (anrulus). 
VOLVA absent. SPORE PRINT white. Spores round to dl i plica I, but olien s haped like corn 
kerne Is when i m mature: typically smooth and not amyloid. Basidia lang and narrow. GiU tissut 
inlerwoven, parallel, ørdivergent. 


THESE are attractive, ofien colorful* white-spored mushrooms with sofl, clean, waxy- 
looking gilb. The ftesh is not dry and briltle orchalky as in the Russulaceae, and the gilis, 
though often thick T do not have the blunt edges typical of the chanterelles (Cantharella- 
ceae). However, there is lit tle aside from the “‘waxy” gilis tø separate them from the 
numerous white-spored genera inthcTricholomataceac(particularly CUtocybe, Mycena „ 
Omphalina , iMccaria , and Marasmius). The “waxiness*' is admittedly an ambiguous 
character, but with a liitlc cxpericnce is read i ly appa rent— the gi Lis are characteristically 
soft, clean* fleshy, and , . . they look (and often feel) waxy. (The cap sometimes also has a 
waxy app eara nce, hence the c o m mo n na me “ wa x y ca p s . ") Laccaria s pecies ha ve s o mc wb at 
waxy gills, but they have tough, fibrous stems and spiny spores. Chroogamphus and 
Gomphidius also have waxy gilis, but their spores are smoky-black. 

The waxy caps have traditionally been grouped together in a single large and diverse 
genus, Hygrophorus, but most mycologists now split them into two or more genera based 
primarily on the arrangement øf the hyphae in the gili tissue (see illustrations, p, 19). As 
this character can only be determined with a microscope, the fa mi ly is treatedas oneentity 
here, but three genera are recøgnized: 

CamarophyUm (hyp hat: in gi II Li&sue inlricately interwoven); Fruiting body .small lo 
med iu m-sized , us ually whi te o r d ull c o torod ; cap usua I ly not vi soid or O nly si i gh t ly iio; 
gills typically decurrent, thick, wcll-spaced, somewhat waxy; stalk dry; vcil absent. 

Hygrocybt { hy phae in gili tissue more or leas parallel): Fruinrtg body small lo med ium- 
siicd, usually bnghtly colored and quite waxy; cap dry to moist, viseid, ør slimy; gills 
free to adnexed, ad na te, or sometimes decurrent, o bvi nusly waxy; stalk dry or viseid 
or slimy, often siender and hollow; ve il ahsent. 

Hygrophorus in restricted sense (hyphae in gill tissue divergent from a central strand): 
Fruiting body med ium-sued to fairly large, usually white or d ullcolored; cap viseid or 
slimy; gills typically adnate to decurrent, wdl-spaced or dose, often only slightly 
waxy, usually white or pale colored, stalk slimy, viseid or dry, often fleshy (rare ly 
hollow), apex often puitel*te{ adør ned with pomtbke scales or gra nules); slimy or 
fibnllose veil sometimes present. 
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ffygrocybe species are the mush rooms most easily idenlified as “waxy caps," while 
Hygrophorus and Camarophyllus species are more likely tobeconfused with othergenera, 
particularly Clitocybe* because their giils are not so obviously waxy. Some m vesti gat ors 
still recognize only one genus, Hygrophorus, while olhers recognize only two by throwing 
Camarophyllus in with ffygrocybe. Se ve ral small, rare “satel li te" genera al so occur, but are 
not treated here. 

The long, narrow protruding basidia that give the gilis their “waxiness” are reminiscent 
of those in Camharellus, leading some mycologists to infer thai Camarophyllus { the most 
primitive genus of waxy caps) e vol ved from Cantharellus-Wkc an ces tors. (Camarophyllus 
pra tensis, in faet, slighlly resembles the chanterelle, Caniharellus cibahus.) A relation- 
ship with Omphalim and Clitocybe of the Tricholomataceae has also been suggested. 

The waxy caps occur throughout the mushmom sea son but are partial to cold weather. 
In colder cli mates they may continue to fruit after the first frosts, while in our area they 
normally peak in the cold winter months (December-February). Camarophy llus and 
Hygrocybe species are mostly saprophytic. Like Leptonia species, they are particularly 
abundant in environments where other fleshy fungi are few. In Coastal California 
this means under redwood and to a lesser extern cy press, but in other regions they are 
c om mon in ungrazed fields, heaths, and boggy area s. Hygrophorus species, on the other 
hånd, are largely mycorrhizal— hence in our area they occur with other mycorrhiza- 
formers under oak, madrone, pine, and DouglasTk, rather than with redwood or cypress. 
Hygrophorus and Hygrocybe each contain about 100 species in North America, while 
Camarophyllus has about 40. Most waxy caps have wide distributions, and at least haif of 
the North American species occur in California. 

Waxy caps are wilhout a doubt among our most colorful tnushrooms, with virtually 
every hue in the rainbow represented: blue or green in Hygrocybe psittacina, pink in 
Hygrocybe calyptraeformis, b right yellow, orange, or red ina g real many species, black in 
Hygrocybe conica, white in Hygrophorus eb urne us. None are thought to be dangerously 
poisonous, and some species are raled highly as edibles. However, I have yet to find one 
to my liking. By and large they are too bland or too watery or too bland and too watery 
to be worth eating. {See comments on the edibility of Hygrophorus sordidus and H. 
russula \ ) Also, a few species (e.g., Hygrocybe conica and //. punkea) may cause illness. 
However, their beauty is reason enough for getting to know them, and they have the 
added attra etion of being relatively easy to idenlify in the fleld! Consequently, a fair ly 
extensive selection of species is offered here. 

Key to the Hy grophoraceae 

) Fru i Ung body v> hit ish cxcepl for yello w to go ld c n -orange pu wdcr, flakes, or granuler on ihccap 

and i or st alk apex (but powder may smear in wet weatherj Hygrophorus chry sodon, p, 1 19 

1 . Not as above (tf fruiting body white, then lacking yellow to golde n-orange granules) .2 

2, Fruiting body white to creamy, butf, or pale yellow when fresh , . . . 3 

2. Fruiting body at least partially darker or differently colored ( ind udi ng b right lemøn-yellow) 1 7 

3. Stalk viscid or slimy when moist, at least over lower portion . 4 

3. Stalk not viscid . 7 

4. Cap tinged buff to yellowish or pal c yellow, at least at center; espe oal ly common under pine 

(but not restricted toit) Hygrophorus gliocyclus & others, p, 120 

4. Not as above 5 

5. Stalk us ua| ty at least 1 .5 cm thick; cap fairly large (5-15 cm broad) 

, , Hygrophorus ponderat us (see H. sor didus. p. 122) 

5. Stalk usually (but not always) less ihan 1.5 cm lhick;cap medium-sized to fairly smal I ... 6 

6. Cap conica] when young, usually with a prominent umbo in age; gi Ils not decurnent; found m 

ea s te rn N ort h A me rica , ra rely i n Ca hf or n ia ( mos t ly u nder cy press) Hygrocybe pura 

6 , Not as a bove; gilis adnate 10 decurrent; widespread Hygrophorus cburneus, p. H 9 
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7 . Cap not comcal; sta Ik I -7 cm thick , or if thinner then cap viscid whcn moist a nd de vcloping dis* 
linet yellow-brown to reddish-brown, peachy, salmon, or ochre tones ir age 8 

7. Notas above; s Lalle typically Jess than 1 cm thick and/ Or cap diStinclly comcal JO 

8. S talk often with an annulus(nng) or 1+ volta" that is ea si ly oblilcrated; typically found under 

mountain conilcrs . . . Hygrophorus subalpinus, p. 121 

8. Not a$ above, annulus or “vol va M absent . 9 

9 Fru il mg body white Or discoloring slightly yellowish or buff; associated main ly with oak, 
occasionally with com fers . . , Hygrophorus s ordidus & ot hers, p. 122 

9. Either fruiting body discoJonng more dramatically in age or ekse assocrated with conifers and 

possessing a densely scurfy s talk apex . . . . , . 74 

10. Growing in grass; stalk tough and p liant; cap often umbonate (sGeMarasmiusoreades, p. 208) 

10. Not as above , . . . II 

1 1 . Odor sharp and cedarli ke or fragra nt Cama ruphythis russocoriaceus Sl ølhers, p. Z 09 

1 1 . Odor mild or not distinetive ( or merely fungal) 12 

12. Cap comcal whcn y oung andf ørgills typically note hed or adnexed oral timcsadnate, gill hy phae 

parallel Hygrocybe subaustrahga éc H. albineUai see Camarophyllus borealis, p. 109) 

12. Cap not normally comcal; gilis typically ad natc to dec urrem; gill hyphae not parallel .... 13 

1 3. Cap viscid when moist Z 4 

J 3. Cap not viscid 15 

14. Cap thin and often translucent-striate whcn moist, usually less than 3 cm broad; found in 

many habitats; gill tissueintcrwoven Camarophyilus niveus (sce C boreatis, p. 109) 

14. Not as above; found main ly under conifers; gill lissuc divergent 

* * Hygrophorus piceae ( see //. eburneus. p. 119) 

15. Growing in groups or troops on pine needles; giils very widely spactxl and usually with veins in 

between; cap broadly convex soon becoming plane or umbilicate (see photoat top of p, 207) 
(see Marasmius sp. (unidentified), p. 206) 

15. Not as above (see top right photo on p. 109) 16 

16. Fruiting body often developing a slightly yellowish tinge in age; cap dry 

Camarophyilus virgineus{ see C. borealis, p, 109) 

16. Not as above; cap sometimes slightly lubricous .... Camarophyilus borealis &. Ot her s, p. 109 

17, Cap small (up lo 6 cm broad but usually Jess), dry, honey-colored or yellowish lo orange or 

scarkt beneath a layer of smal I, gray to dark bro w r n or blac kish fibrillose scales 18 

17. Not as ahove; either cap viscid or larger or lacking dark scalcs or differently colored ... 19 

18. Back gro und of cap starlet lo orange whcn fresh Hygrocybe i urunda (see H. miniata , p, 113} 

18, Background of cap buff to dull yellowish or honey-colored; found in eastern North America 

. . Hygrocybe caespitosa 

19. Fruiting body staining gray to black whcn håndled (often slowly); cap comcal, at least whcn 

young; common Hygrocybe conica &. others, p. 1 16 

19, Not as above; fruiting body not blackening when håndled 20 

20. Cap bright red, yellow, or orange, at kast when fresh (but may fadt to uhitish) 21 

20. Cap some other color (mcJudmg pink, salmon, vinaceous* purpk-red, pale duil orange, etc.) 42 

2Z . Cap and lower portion of stalk viscid to slimy when moist; stalk typically 4 mm thick or more 

and not hollow; gilis adnate to dccurrent; gill tissue divergent 22 

2 1 Nol as above; if both cap and stalk'visdd, then stalk typically skrider, hollow, and fragile 23 

22. Cap red to orange when young, at least at center ... Hygrophorus speciosm , p. 1 26 

22, Cap at First dark brown lo oli ve- bro wn at center* thu brighier colors developing in age and the 

center often rema in in g brownish Hygrophorus hypothejus, p. 126 

23, Cap dark to bright red when fresh (but may fade in age or as it dries to orange or ycllow) . 24 

23 . Cap om nge to y el lo w ( so meti mes fadi n g to whi tish ) , ne ve r b rig h t red 31 

24, Cap conical, up to 5 cm broad, bright red and not usually fading, viscid when moist; stalk also 

red and usually viscid; found in eastern North America Hygrocybe ruber 


24, Not as above * 25 

25. Cap and stalk distmet ly viscid to slimy when moist; cap us ually smal I or minute 

. Hygrocybe rent & oihers (see //. miniata „ p. 113) 

25. Not as above 26 
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26. Cap disti net ly conieal when young and usually retaining a pointed umbo in age; stalk yeliow 
Hygrocybe cuspidata ( see H. acutoctmka, p. 115} 

26. Not as above * . . . . . . 27 

27. Gdls usually distinctly decurrent; cap typically small or minutc(less than 4 cm broad) ... 40 

27. Not as above 28 

28. Cap small (1-4 cm), not viscid, red to scarlet when moist but fading draslically as it drics to 

orange or even yeliow . , .... Hygrocybe miniata & others, p 113 

28 Not as above (if cap not viscid, then cap not fading drastically or cap larger) 29 

29. S talk white (base may be colored) Hygrocybe laetissima { see H. punken, p. 114) 

29. Stalk yeliow to orange or red 30 

30 . Cap viscid w he n m oi st ; sta I k ty p i ca I ly ( 0 . 5 ) 1 -2 c m or more th ick , usua I i y ye I lo w or redd ish fad i ng 

to urange-yellow; base of stalk ofien whitish Hygrocybe pimicea & others, p. 1 14 

30. Cap not viscid or only slightly viscid ; stalk typically 3-8 mm thiek , usually red to reddishn^range 

with a yeliow to orange base Hygrocybe eoccinea & others. p. 1 14 

31. Cap and stalk slimy or very viscid when moist; cap generally 4 cm broad or Icss 32 

31. Not as above (cap may be slimy, but stalk dry to only slightly viscid) 35 

32. F miting body showmg pink, flcsh-colorcd. or greemsh (rardy bl uis h) tones somewhere on 

fruiting body, gilis not normally decurrent Hygrocybe psittacina, p. 118 

32. Not as above; fru i ting body yeliow to orange (but may show sortie white or havea lilac tinge) 33 

33. Growing on rotting conifers ( see Mycena lilacifølia, p. 236) 

33, Not as above; usually found on the ground 34 

34. Gi Ils typically decurrent and cap usually depressed cent ral ly 

Hygrocybe nitida (see Hflavescens* p. 115) 

34 . N ot as a b o ve Hygrocybe chtorophana & ot he rs ( see //. fla vescem, p 115) 

35. Cap disti netly viscid or slimy when moist, 2^7 cm broad or more when expanded; gi Els not 

decurrent . . 36 

35. Cap nol viscid, or if slightly viscid then less than 3 cm broad or giils decurrent . 37 

36. Cap distinetly conieal, at least when young Hygrocybe acutoconka, p. 116 

36. Cap broad ly convex to plane, notconical . Hygrocybe f lavessens & others, p. 1 15 

37. Gilis brilliant orange lo yel lo w-o range, retaining their coloreven after ihe cap fades; commnn 

in eastern North America, occasional in the Pacific Northwest Hygrocybe marginata, p. 1 12 

37. Not as above; common and widespread 38 

38. Gi Ils usually not decurrent; cap red to o range- red when fresh and moist (but fading) 

Hygrocybe miniata & others, p. 113 

38. Not as abc ve; gilis usually decurrent 39 

39. Found m humus; ca p yeliow to orange-yellow ( never scarlet, red, or orange) 

Hygrocybe parvuia & others (see H flavescem, p. 115) 

39. Notasabove 40 

40. Stalk usually quile |ong{4-10 cm), found mainly in eastern North America on ground , in moss T 

or on rotten wood Hygrocybe canthareilm ( see // miniata , p. 113) 

40, Not as above; found on ground, or if in lichcn, moss, or wood, then stalk not so long .... 41 

4L Typically found in humus or sod; cap red or scarlet when fresh 

Hygrocybe suhminiata ( see H. miniata, p. 113) 

4 1 , Nol as above; often found on wood, lichens, moss (see Omphalina & XeromphaUna, p. 221) 

42, Cap sharply conieal when young, usually retaining a pointed umbo in age, corafpink to pink. 


p i n k is h-ora nge , o r sal tno n; gi I Is pi nk Hygrocybe calyptraef ormis, p . H 7 

42, Not as above 43 

43, tntire stalk or al least the lower part distincily viscid to slimy u /ien moist; cap also viscid 44 

43. Stalk dry to slightly lubricous but not viscid; cap dry or viscid 54 

44 Cap small; stalk siender (usually less than 6 mm thickf hollow, not while; veil absent .... 45 

44. Cap usually medi um-sized to faerly large; stalk typically at least 5 mm thick, somciimcs white; 

veil present or absent 47 

45. Cap blackish to dark bro wn or grayish .... Hygrocybe unguinaxa (see H. psittacina, p. 118) 

45. Not as above; cap bnghter or lighter in color 46 
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46 Cap somel i mes gr ee n o r green tsh-ti n ged ; gi U s ly pi ea lly ad r &a le .. Hygrocybe psittacina, p . M 8 
46 Green shades absent; gi ils often decurrent ...... Hygrocybe laeta (see H. psittaemu, p. UB) 

47. Cap duil ydlowish becoming browner or grayer in age; stalk al least I cm thick; giils white or 
devdoping greenish slams, but nol ydlow; fo und mamly under hardwoods in eastern North 
America Hygrophorus paf udosus 

47. Not as above . 48 

48. Cap for center of cap) chestnut-brown to cinnamon-brown, reddish-brown, pinkish-tan, 

salmon, or yellow-brown 49 

48 T Cap olive-broun to grayish-brown, gray , blackish, etc 51 

49. Cap and gilis rufom to rusty-orange, apricot, or salmon-buff; growing under oaks in eastern 

Norih America Hygrophorus subsatmomus 

49. Not as above - , « , , , . . 50 

50. Od or Iragrant- likcalmond extracl ... Hygrophorus variicolorizce H. bakerens is, p. 126) 

50. Od or more or less mild Hygrophorus la ur ae & o thers (see //. roseibnmneits, p. 125) 

51. Lower portion of stalk sheathed with gray to brown, oli ve-bro wn, or blackish fibrils, scales, 

or gran ules; cap, giils, or stalk not yellow ..... Hygrophorus oli vaceoalhus & olhers, p. 127 

5 1 . Not as above , , 52 

52, Gills creamy to yellow or orange; cap and stalk often exhibnng some yellow or orange tones 

— Hygrophorus hypnthejus, p. 1 26 

52. Yellow and orange tones absent . . . , . 53 

53. Cap evenly blackish to deep olive-bro wn when y oung; f ound mai nly in eastern North America 

Hygrophorus fuliginem (see //. hypothejus, p, 126) 

53. Cap paler when young or with a paler margin; widespread + . . . . 

Hygrophorus fuscoulbus & o thers (see //. hypothejus, p. 126) 

54. GilJs persi sien tly b right orange to yellow -orange, even alter cap fades; cap 1-5 cm broad. stalk 

less than 6 mm thick . . . . . Hygrocybe marginata, p. N2 

54. Not as above * 55 

55. Cap green (c i trine -green), at least when mature .......... Hygrocybe virescens, p. 1 18 

55- Not as above . . , , 56 

56. Cap gray to grayish-brown T dark grayish-brown, o live, deep olive-brown, blackish, or umher; 

gjlls and cap lacking violet or blue tones 57 

56. Cap d literen tly colored ftan, reddish-brown, vinaceous, etc.), nr if colored as above i hen cap 

or gills with a violet, lilac, or bluish tinge when fresh 63 

57. Cap conical or with a pointed umbo, duli or dark gray - 

........ Hygrocybe acut a ( see Camarophyilus recurvatus. p. 112) 

57. Not as above 58 

58. Qdor Jragrant (like almond extract), bul sometimes faml ......... 

Hygrophorus a gut h osmus & o t hers, p. 128 

58. Odor nuid or not as above 59 

59, Base of stalk usually pale pinkish to pinkish-orange (especially interior) 

....... (see Trichofoma saponaceum, p. 184) 

59. Nol as above . 60 

60. S talk sheathed by grayish to dark grayish-brown ft brite, scales, or g rånoks 

Hygrophorus inocybtformis & ot hers (see H. oli vaceoalhus, p, 127) 

60. Not as above 61 

61. Fruiting body rather small (cap typically less than 5 cm broad, stalk typically less than I cm 

thick and sometimes hollow) . Camarophyllus recurvatus & ot hers, p. 112 

61 . Not as above; fruiting body medium-sized; stalk usually 1 cm thick or more 62 

62. Cap vjiscid to shmy when moist; gills while or pink ....... Hygrophorus calophyltus, p. 129 

62. Cap viscid or dry, oflen appeanng streaked; gills while or gray 

Hygrophorus cattwraphyilv$ &> others(see //. calophyUus, p. 129) 

63, Stalk rooting deeply or with a ‘Hap roof' encased by grayish-brown volvadikc material; cap 

while becoming pinkish to vinaceous- red; gills whitc; known only from Southern California 

under oak; sol i ta ry or c luste red Hygrophorus murianae 

63. Not as a bove; uidespread and common 64 
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64. Gills (or enlire fruiling body) soon streakcd or Slained c oral-red lo vmaceous, pinkish-red, or 
purp le-red (espeda U y in age), sometimes also wilh yellow stains 65 

64. Nol as above (but gilis may be naturally pmkish) 68 

65. Associated with hardwoodsfmainiy oak and tanoak) ........ Hygrophorus russula, p 123 

65. Associated with conifers (main ly pine and spruce) 66 

66. Cap reddish at first bul staming yellow and becoming pale to biight yellow in age; taste bi tler; 

especially common in the ftockies ..... Hygrophorus amarus (see //. purpurascens* p. 124) 

66. Not as above ( but fruitmg body may yellow somewhat); widespread (includmg Roekics) . 67 

67. FibriUose veil present, al least when young Hygrophorus purpur ascens, p. 124 

67. Veil absent . Hygrophorus cruhescens & H. caprealariu . i (see ti purpurascens, p. 124) 

6b. GUIs li !ac or violet or pmkish to dingy flesh-colored, atlached and sometimes slightly decurrent 
but not deeply decurrent; stalk tough and flbrous, pliant, often fibnllose; cap often minutdy 
scaly or scurfy, not vistid; spores usually spin} (s ceLacCaria, p. 171) 

68. Not as above; spores smooth 69 

69. G ilts and / or cap with a violet* purpie, or bluish tinge when fresh . , . . 

Camarophyttus subviotaceus & ot hers, p. 1 11 

69. N ot as above . . 70 

70. Gills brown to vmaceous-brown, adnate to decurrent, cap some shade of brown when moist, 

fading as it dries; found with hardwoods in eastern Nor ih America Hygrophorus kuuffmami 

70, Nol as above; gills paler * , , 71 

71. Growing in grass; cap buff to tao, often umhonate; gills whitish; stalk thin, tough, plianl .... 

Marasmius oreades, p. 20K) 

7 1 , Not as above * 72 

72. Cap 4.5 cm broad or less, translucent-striate when moist 73 

72. Not as above; cap typically opaque 74 

73. Stalk 4-7 mm thick; cap vtnaceous- brown to pinkish-gray or buff, slightly viscid when moist; 

gills pinkish-gray or paler, distinctly decurrent; terrestjial ... 

. Camarophyttus cokmunniunus (see C. subviotaceus, p. Hl) 

73. Not as above, growing on ground or wood (see The ho lomat aceae, p, 129) 

74. Stalk 1-3 cm thick, the apex distinctly scurfy (punetate), cap 5-20 cm broad, pale tan to pmkish, 

fles h-colo red, pinklsh-orange, or occasionally whitish; gills usually tingedpink(butsometimes 
whitish); cap viscid when moist, the margin inrolled until maturity; odornor like almond 
extract; associated with c om fers (especially spruce) Hygrophorus pudorinus, p. 1 24 

74, Not with above combmation of characteristics 75 

75 . Gills distinctly paler than center of cap {white to crea my or pale yellow) 76 

75, Gills colored like the cap or slightly paler or da r ker (pmkish lo salmon, etc.) 79 

76. Gdor fainily fragrant (like almond extract) to strongly aromatic 77 

76. Not as ahove; odor usually mild or somewbal poiato-like 78 

77. Odor like almond extract Hygrophorus bake rensis Sc others, p. 126 

77. Od or stro ngly aroma ti c ( b ul n ot as above) Hygroph orus patifkus ( see //. bakerensis , p . 126) 

78. Cap pink or rose (hut may fade!), stalk latking sordid yelløwish palches below; found under 

mountain conifers, often near melting snow Hygrophorus goetzii (see //, pudorinus* p. 124} 

78, Not with a bo ve features Hygrophorus roseibrunneus £l many others, p. 125 

79. Odor sickeningly sweet; fruiting hody pinkish-huff to pmkish-cinnamon, cap not viscid 

Camarophyttus gr uve ok ns 

79, Not as above 80 

80. Cap whitish to buff, sometimes with darker spots or zones, odor oflen faintly fruity (if kept in 

a elosed space), gills pinkish-cinnamon to salmon or ochre-salmon; associated with conifers 
(but not red WOOd}; gdl hyphae divergent . Hygrophorus saxatilis{ste H. pudofinus, p. 124) 

80. Not with above features Bf 

81, Cap whitish when young Hygrophorus alinea stantos & olhers (see H. roseibntrmeus, p. 125) 

81. Cap not white when young (but may be quite pale in age or after fading) . , . , , 82 

82, Gilis adnexed to adnate or slightly decurrent; stalk l ^4 cm thick, cap 5-1 3 cm broad; odor mild or 

radish- tocucumherlike; gi 1 1 hyphae divergent; usually associated w ith oak 

Hygrophorus nemoreus (see CamarophyUus pralensis, p. MØ) 

82. Not as a bove; gills usually decurrent ........... Camarophyttus pratensis, p. 1 10 




Leff: Hygrophorus subalpinus is a robust whitish conifer-loving waxy cap (sec description on p, 
121 ). Note the slight annulus (ring) on specimen at left Right; Camarophyllus burealis and itsclose 
relatives are white to ycllowish with a siender build, decurrent gilis, and lit tle or no odor. 


Camarophyllus boreatis (Snowy Waxy Cap) 

CAP l -5 cm broad, convex or obtusely umbonate, often expanding in age to plane or 
depressed; surface smooth, mois! or lubricous but not viscid, watery white to duli white. 
Flesh thin, soft, white, odor mild. GILLS usually decurrent, wdl-spaced, ihick, soft, 
somewhat waxy; white. STALK 2-9 cm long, 2-5 (8) mm thick, equal or tapering down- 
ward, smooth, firm, dry, often curved or sinuous, white. VEIL absent, SPORE PRINT 
white; spores 7-9 (12) * 4.5-6. 5 microns, elliplical, smooth. Giil lissue interwoven. 

HABITAT: Scattered or in groups on ground and humus in woods or at their edges, widely 
disiributed. In our area this species and its relatives C virgineus and C. niveus( seecom- 
mcnts) are fairly common throughout the mushroom season, but seldom occur tn the 
large numbers typical of Hygrophorus eburneus. The best fruitings usually occur in the 
winter, often in relaiively dry weather. 

EDIBILITY: Edible but fleshless* flavorless, and savorless. 

COMMENTSr Also known as Hygrophorus borealis, this is one of several rather small, 
whitish waxy caps with a dry to slightly viscid (not slimy) cap, siender uon-viscid stalk, 
and interwoven gi II tissue. Others include: C niveus, common, cap slightly viscid and 
slightly striate when moist; C. virgineus, especiaily common in California, cap dry and 
usually tinged yellow in age or dry weather, and spores 8- 1 2 microns long; C. angustifolius, 
duil white with spores 5-8 microns long; C* cremicolor , with pale yellow gilis when young; 
and three species with parallel gi 11 hyphae and non-dec ur rent gilis: Hygrocybe subaustrali- 
ga f small, cap scarcely viscid, gi Ils note hed or adnexed, fairly common;//. albinellu, cap 
white and conical at first, stalk dry, rare; and H./ornicata, withagrayish-tinged viscid cap. 
All of these have been placed in Hygrophorus, N one have the slimyeapand stalk of Hygro- 
phorus eburneus. Alboleptonia sericella and Inocybe geophyila can be s i milar but have 
pinkish and brown spores respectively. See also the undescribed Marasmius on p. 206. 

Camarophyllus russocoriaceus (Cedar Waxy Cap) 

CAP I -3 (5) cm broad, convex to piane or slightly umbonate to slightly depressed; surface 
smooth, not viscid, white or often tinged pale tanto ye!lowish,especiallyatthe center Flesh 
whitish, thin, odor fragrant when fresh (like arborvitae or cedar). G1LLS well-spaced, 
usually decurrent, thick, slightly waxy, white or whitish. STALK 3-10 cm long, 2-5(8) mm 
thick, equal or tapered downward, often long in relation to cap; dry, smooth, colored more 
or less likecap, often curved orsinuous. V El L absent. SPORE PRINT white, spores 6.5-9 * 
4-6 microns, elliplical, smooth. Gili lissue interwoven. 



CamQrophyUus ntssocoriaceus is a slim waxy cap that s melis like cedar or Russian leather Note 
off-white to buff-colored cap and long, siender stem* 

HABITAT: Widely scattered or in small groups in woods orat iheir edges, known only 
from the wcst coast (in addition to Europe). Common in our area in the fail and winter, 
especialfy at higher elevations in the Coastal mountains, but rarcly in large numbers. 

EDIBILITY: Not recommended — it has a slightly medicinal fla vor, at least raw. 

COMMENTS; The piquant cedarlike odor distinguishes this plain-looking waxy cap 
from C. boreaiis and other look-alikes, Other species: HygrophoruspusHhis is asomewhat 
similar species with a viscid cap that is usualiy tinged cream or pale brownish-flesh-color. 
It hasa slight fragrant odor, divcrgent to neariy parallel gili tissue, and occurs in groups or 
troops under conifers in northern Californiaand the Pacific Northwest. 

Camarophyllus pratensis ( M eado w Waxy Cap) 

CAP 2-9 ( 10) cm broad, obtuse to broadly convex becoming broadly umbonate or plane to 
depressed in age; surface smooth or somctimcs c rack i ng in age (cspecially at center), not 
viscid; rufous todull orange or pale duil orange, fading to salmon-buff, pinkish-tan, buff, 
tawny, or even whitish; margin oftcn wavy. Flesh white or tinged cap color; odor mild. 
Cl L LS typically decurrent, sa me color as cap or paler (usualiy pale dull ora nge or salmon- 
buff to neariy white); well-spaced, thick, broad, somewhat waxy. STALK 3-10 cm long, 
0.5*2 cm thick, whitish or tinged cap color, cqual or tapering downward, dry, smooth or 
fibrillose. VEIL absent. SPORE PRINT white; spores 5.5*8 * 3.5-5 microm, elliptical to 
neariy round. Gill tissue interwoven. 

H ABIT AT: Solitary to scattered or gregarious in damp places common and very widely 
distnbuted from Europe to iceland to South America, In our area it fruits mainly in 
the winter under rcdwood, but as its name implies (pro/ensi's-fields), it canabo occur in 
open or grassy situations. 

EDIBILITY: Ediblc and rated highly in Europe (one author even puts in on a par with 
morels?). However, my own experience with it gave me no great cause for cnthusiasm. 
Unlike the simi!arly*colored chanterelle, it is rcadily atlacked by maggots. 

COMMENTS: Betler know r n as Hygrophorus pratensis , this common waxy cap is ex* 
tremcly variable in size and shape, but can generally be recogmzed by its pale, duli orange 


no 




Camarophyllus pra tensis is variable in both shape and color, butthc gills are nearly al way s decurrent 
and widely spaccd, and the cap is ncver slimy. 


color and decurrenl giils. The cap and stem are not viscid, but the gills are thick and rather 
waxy. Robust individuals are slightly remiriscert of ch&nleitUes (Cantharellm cibarius)> 
but differ in their duller color and broad, welbdeveloped gills withacute rather than blunt 
ed ges, A similar ly colored species, Hygrophorus nemoreus, is fa irly common in øurarea 
wi th oak in the fall a nd winter. It is larger and flcshieF than C praiemis( cap5-l 3 cm broad * 
stalk L5-4 cm thick) and has a slightly vi&cid to dry, o rangis h or cin na mon-o range cap, 
adnexed to adnate or slightly decurrent gills, a mild to radish-orcucumberlike od or, and 
divergent gi 11 tissue. It is large enough and common enough to be worth sampling, but 
I can find no information on its edibility. 

Camarophyllus subviolaceus (Vi olet -G ray Waxy Cap) 

CAP 2-6 cm broad, broadly convex to plane or slightly depressed with an uplifted margin; 
surface slightly viscid whenmoist, hygrophanous: violet-gray to violet-brownat Jeastatthe 
margin when moist (center often paler), fading as it dries to gray or pallid; margin trans- 
lucent striate when fresh. Hesh rather thin, colored likecap or paler; taste mild to bitter or 
slightly acnd. GILLS decurrent, whitishsoon becoming smoky- violet or gray with a violet 
tinge; well-spaced, thick, soft, rather waxy. STALK 3-7 cm løng, 0,4-1 cm thick, equal or 
tapered downward, dry, smooth, white or tinged cap color, often c urved. VEIL absent. 
SPORE PRINT whi te; spores 6-8 *4-6 microns, elliptical, smooth, Gilltissue i nterwo ven. 


Camarophyllus subviotmeus has widety spaced decurrent gills thai are violet-gray when fresh. 
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HABIT AT: Scattered orinsmallgroups in woodsand swamps throughout northern North 
America, la te summer through early winter, l have fo und it several times in the 
Pacific Northwest but it is not particulariy common. 

ED1B1LITY: Unknown. 

COMMENTS: Betler known as Hygrophorus subviotaceus, this beautiful species has 
been incliided because its violet-tinged gilis are unusual for a waxy cap, There are several 
si mila ri y-co I o red species, including: C* p niti dus, with smaller, round or nearly round 
spores and a viscid, violet-gray cap; C. angelesianus, with amyloid spores and a viscid 
cap that does not fade appreciably, usually found at high elevations in the spring and 
summer; C* rainierensis , with a strong green corn odor and slightly viscid cap; and C ' 
finerens, with a non- viscid cap, miid taste, and larger spores. O ther species include: 
C. colemanmanm, closely related, but with a viscid, brown to pinkish-gray lo buff cap 
and pinkish-gray to pale buff colors; Hygrocybe caerutescem, a bluish-tinged species 
with parallel gili tissue; and Hygrocybe purpureofotia, with lavender to dull purplish 
gi lis and a brown cap that fades to yellow-orange, f o tind in ea stem North America. 

Camarophyttus recurvatus (Little Brown Waxy Cap) 

CAP 1-3 cm broad, convex becoming plane or slightly depressed, someti mes with a small 
pointed umbo; surface smooth or cracking into small scales, dry to slightly viscid, dark to 
pale olive-brown orat times pallid; margin often wavy or pleated. Flesh thin, ohve-brown, 
odor mild. G1LLS decurrent, well-spaced, broad, thick, soft and rather waxy, white or 
grayish- white- STALK 2-5 cm long, 3-6 mm thick, equal or tapering downward, smooth, 
not viscid, whitish orcolored li ke cap. V EIL absent. SPORE PRINT white; spores 7-10*4- 
6 micro ns, elliptical, smooth Gili tissue interwoven. 

HABIT AT: Scattered to gregarious under conifers and in open, grassy areas; widely 
distributed. Pvc seen large fruitings in northern California but haveyet tofind it in ourarea. 

EDIB1LITY: Unknown. 

COMMENTS: Also known as Hygrophorus recurvatus , this is one of a number of 
undistinguished, brown tograyish waxy caps that qualify as u LBM*s." As they are unlikely 
to i nte rest the ave rage collector, only afewothersare worth mentioning: Hygrocybe ovirta, 
with deeply notched to adnate gills and a convex to p låne t grayish-brown cap that of ten has 
a paler or yellower margin; Hygrocybe nitrata , with a nitrous odor; Camarophyttus 
paupertinus, with a small ( I -2 cm) cap and exceedingly strong, disagreeable od or (known 
only from northern California under red woods), Hygrocybe acuta, withasharplyconical, 
dull gray to gray- brown cap T growing under conifers on the west coast; and Hygrocybe 
atro-otivacea, with a mi nute ly scaly cap t hat is dark at the center or through out. 

Hygrocybe marginata (Orange-Gi Hed W axy Cap) 

CAP 1-5 cm broad, conical or convex becoming umbonate, plane, or with uplifted margin; 
surface smooth, hygrophanous but not viscid: deep yellow to y ello w- orange or orange 
when moist, sometimes with an oli ve tinge, fadingto pale yellow or whitishas itdries, Flesh 
thin, fragile, waxy. GILES slightly decurrent to adnate, adnexed, oreven free; well-spaced, 
broad, thick, soft, waxy; brilliant orange or at times orange-yellow, not fading. STALSt 
4-10 cm long, 3-6 mm thick, more or less equal, smooth, fragile, not viscid; pale orange to 
buff or pale yellow- orange, often curved; hollow, VEIL absent. SPORE PRINT white; 
spores 7-10 * 4-6 microns, elliptical, smooth. Gili tissue parallel to somewhat interwoven, 

HABITAT; Solitary to scattered or in small groups in humus and on very rotten wood, 
under both hardwoods and conifers, common in eastern North America in summer and 
fail, known also from the Pacific Northwest and to be expected in northern California. 
1 have not seen it in our area. 



HYGROCYBE 


113 


EDI Bl LITY: Edible but of negligible subsiance and flavor. 

COMMENTS: The gilis’ ability to retain their bright orange colør long after the cap has 
faded is the outstanding attribute of this modest waxy cap, also known as Hygrophorm 
marginat as. The cap is at times siightiy grcasy ortacky tothetouch, but nevertruly viscid. 
Sevcral color forms occur, tncluding one with an olive cap(fa<rly common io Washington) 
and anot her with yellow gi Ils (in eastern North America), 

Hygrocybe miniat a ( M iniature Waxy Cap) 

CAP 1-4 cm bro ad , convex to plane orslightly depressed;surfaccsmooth or minutely scaly, 
hygrophanous but not viscid: bright red to scarlet when moist, quickly fadi ngas it dries to 
orange and finally yellow, Flesh very thin. waxy, colorcd more or less like cap. GILLS 
adnexed to adnate or very siightiy decurrent, soft, waxy, thick, broad, red to orange, 
yellow, or peachy (fading like cap). ST A LK 2-5 (8) cm long, 2-4 mm thick, cq ual, smooth, 
dry, red to orange or yellow (fading like the cap but more slowly). VEIL abseni. SPORE 
PRINT white; spores 6-10 * 4-6 microns, elliptical, smooth. Gill tissue parallel. 

HABITAT: Sølitary, scattered, or in groups or small tufts on ground, rotting logs, or in 
moss; w idely dist ri bu led and common. In our area it fruits in the late fail and winter in a 
variety of habitats, but usually in deep shade. The largcst fruitings Lve seen werc in a 
dense stand of pole-size redwood sa plings and in a plot of cypres ses mixed with oaks. 

EDIBILITY: Edible but of negligibie substance and accordingtø most sources, bland, 
Howcvcr, Captain Charles Mcllvaine says: “The gu nner for partridges will not shoot 
rabbit s; the knowingtoadstool-seeker will pass all o t hers where H. mimatus abounds/ 1 

COMMENTS: The small size, waxy gilis, and convex to plane, n omvise id cap that fades 
markedly from red to yellow or orange are the far-from- i nfa Hi bie fieldmarks of thisdainty 
fungus, It is better known as Hygrophorus miniatas. The cap is neitherviscid norconical, 
and is often minutely scaly (squamulose). Its frequent occurrence on rotten wood 
is unorthodox behavior for a waxy cap. Other species: //. squamulasa has thicker, firmer 
flesh but is o t henvise s i milar. H . cantharelim is very similar but has a longer stem and de- 
curie nt giils; H. mosen has a less scaly cap and decurrent gilis. ff. suhminiata has a 
minute(up to 1 .5 cm broad), scarlet to orange, siightiy viscid cap plus decurrent, whitish to 
pale yeliowish giils and a very thin (about 2 mm) stalk; it is fairly common in o ur area, 
especially under redwood. H . turunda is a widespread miniature northern species with 


Hygrocybe miniata has a bright red cap that fades to orange or yellow as it loses moisture, Note 
small size { the largest is 2 cm broad) and convex (not conical) cap. 
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minute bro wn to gray ish squamules ( scales) on a red to yellow background. T here are also 
se ve ral minute species with a slimy-viscid cap and stalk whenfresh, including://. reai, with 
a bitter-tasti ng cap; H. minutula , with a stalk that fades to yellowish in age; and H. sub- 
minutula, whose stalk scarcely fades from red. All of the above species have ared toscarlet 
cap when moist, and all were originally placed in Hygrophorus. None are worth eating. 

Hygrocybe coccinea (Righteous Red Waxy Cap) Color Plate 20 

CAP 1 .5-4 (6) cm broad, obtusely conical or convex becoming plane or slightly umbonate; 
surface smooth, dry or tacky, deep red* blood-red, orbright red whenfresh, fading some- 
what in age or developing paler streaks or splotches. Flesh thin, reddish to orange, waxy. 
C1LLS adnate to adnexed or free, reddish to orange or peachy* or red with yellow edges; 
thick, broad, soft, waxy. STALK 3-7(1 G) cm long, 3-8 mm thick, equal, smooth, not viscid, 
h ol l ow; usually red to reddish-orange with a yellow base (but base sometimes appearing 
whitish from mycelium); typically not fibrillose-striate. VEIL absent. SPORE PRINT 
white; spores 7-10,5 * 4-5 microns, elliptical, smooth. Gili tissue parallel. 

HABIT AT: Soli t ary, scattered, or in small groups in woods and ot her wet p laces; widely 
distributed, but nol as common in North America as //. punicea- Like H. punicea, it is 
frequent in our area in the winter under red woods or in mixed woods. Curiousty, in some 
regions (such as England) it grows mainly in open fjelds! 

EDIBILITY: Said to be edible, but easily confused with //, punicea. I haven't tried il. 

COMM ENTS: Also known 'as Hygrophorus coccineus, this exqui site bnght red waxy cap 
ranks among our most beautiful mushrooms and is definitely worth seeking out. It is 
redder than //. miniata and does not fade nearly as drastically. It is often confused with 
H. punicea , but that species is usually more robust, has a dis ti netly viscid cap (when moist), 
and most often has a yellow to orange, fibrillose-striale stem with a whitish base rat her 
than a red stem with a yellow base (see color plates 20 and 21 ). Ot her species: H. marchii 
is a simi la r species with a viscid red cap that soon dries out and fades to orange or yellow- 
orange. Like //. coccinea, it isa rather small, stender species (stalk 3-6 mm thick) ihat calls 
to mind //. flavescens but for ais color. It is widely distributed but I have not seen it locally . 

Hygrocybe puniceQ (Scarlet Waxy Cap) Color Plate 21 

CAP 2.5- 12(14) cm broad, obtusely conical or convex when young, then plane to broadly 
umbonate or w ? ith uplifted margin in age; surface smooth, viscid or lubricous when moist, 
deep red to bright red, fading (often in streaks or splotches) to reddish-orange and finaily 
orange, Flesh rat her thi n, waxy, watery reddish-orange to yellow-orange. GI LLS adnate to 
adnexed or free, reddish-orange to yellow or peachy, well-spaced, thick, broad, soft, waxy. 
STALK 3-1 2 cm long, 0.5-2 cm thick, equal or narro wed at base, smooth, not viscid, often 
fibrillose-stnaie; yellow or sometimes red soon fading to orange or yellow; base usually 
whitish but sometimes yellow. VEIL absent. SPORE PRINT white; spores 7-12 * 4-6 
rnicrons, elliptical to oblong, smooth. Giil tissue parallel. 

HA BIT AT; S ca tte red to gregarious in cool, damp ptaces (usually in woods); widely 
distributed and fairly common in our area in the winter and early spring, especially under 
redwood. It is usually the last waxy cap to appear ( ni id- Jan ua ry or later). 

EDIBILITY: Listed asediblein most hooks, but poisonousatleastto some peo pie! I know 
two toadstool-testers who had very unpleasani experiences with it. 1 1 is an efficient con- 
centrator of the mallea ble metallic element cadmium, which is decidedly deleterious 
when consumed on a regular basis. 

COMM ENTS: Betler known as Hygrophorus puniceus, this beautiful mushroom is as 
easy to recognize as it is difficult to overlook. The bright red sticky cap and mdisputabiy 
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waxy gills make it stand out vi vidly ir the dim, damp milieu where it thrives* It is just as 
common in our wintertime woodsas H. coccinea, but much more conspicuous because of 
itslargersize, Fora com parison of the two^seecomments under //. coccinea. O the r species 
in the H. punicea “complex" include: //. laetissima , with an eveu bnghter red cap plus a 
white stalk when young; H. splendidissima, stalk white becoming reddish-striate in age, 
and//* aurantiosplendens , vvhose cap fades more markedly. Ail of these fa vor redwoods 
in California and could just as well be treated as variations of //, punicea , 

Hygrocybe flavescens {Golden Waxy Cap) Color Plate 22 

CAP 2-7 cm broad, broadly convex becoming plane or with margin slightly uplifted; 
surface smooth, viscid when moist, bright lemon-yellow to golden-yellow (or s orne times 
orange toward the center). Flesh thin, yellow, waxy. GILLS typically adnexed or free, 
soft, thick, waxy, yellow or pale yellow. STALK 4-9 cm long, 3-10 mm thick, equal, 
smooth, sometimes tacky or slightly \ iscid but not slimy; easily splitting, often grooved, 
yellow to yellow -o range witha whitishbase. VElLabsent- SPORE PRINT white; spores 7- 
9 11 4-5 microns, elliptical, smoøtfL Gill tissue parallel, 

HABITAT; Solitary to widely scattered or in small groups on gro und, usuaily in woods, 
widely distributed, Common in our area in the winter, especially under redwood butalso 
with oak, madrune, etc. Il usuaily peaks well after H. acutoconica has fimshed fruiting, 
sometimes when the b right red waxy caps (IL punicea and H coccinea) appear. 

EDIBILITY: Edibie, but far from incredible: it is watery and has Httle substance or taste. 
One author says it “would make a cølorful and novel addition to a salad.** So would a 
banana slug. 

COMMENTS: The bright yellow to lemon-yellow color, convex to plane cap, and waxy 
gills identify this beautiful mushroom, betler knownas Hy gr ophorus flavescens. The cap is 
never red as in ti. punicea, nor is it conical as in //, acutoconica. In ratny weather the 
surface of the cap can be quite viscid or e ven slippe ry gi ving it the appearance of a just- 
licked lollipop- but in dry weather it ts often somewhal silky or shiny. Other widely dis- 
tri buted yellow to orange species with non-conical caps include: //. chtorophana , often 
confused with H flavescens, but slightly smaller with a distinctly slimy stalk when moist; 
// ceracea. with a slightly v iscid cap and stalk and adnate to dec urrent gills; //♦ citrino- 
pattida, with a slimy-viscid cap and stalk that fade from yellow to whitish and gills that 
retai n their yellow color; H.JlavifoHa, with a sli my-viscid ca pand white, slimy-viscid stalk ; 
//* par v ula, with a n on -viscid stalk and de c urrent gills; and //, nitida , always yellow when 
fresh, with a centrally depressed cap (even when young), gills that are soon deeply de- 
current, and a frequently vise id stalk. The latter species is widely dislributed bul espe- 
cially common in mossy or boggy areas in eastern North America- In both nitida and 
H. flaxifoiia the cap aften fades to creamy or whitish as it loses moisture orages. 

Hygrocybe acutoconica (A Cute Conic Waxy Cap) 

CAP 2-7 (10) cm broad, bluntly or acutely (sharply) conical when young, sometimes 
expanding in age but usuaily retaining pointed umbo; surface smooth, viscid or slimy when 
moist, bright yellow to yellow- o range or orange (the orange usuaily toward center). Flesh 
soft, thin, waxy, yellow. GILLS adnexed lo free, thick, soft, broad, waxy, yellow, never 
blackening, STALK 5-8(12) cm long, 3-6 (10) mm thick, equal or ihicker below, usuaily 
longjiudinally striate and/ or twisted, easily splitting; smooth, moist or slightly viscid, 
yellow to yellow-orange, but usuaily white at base; not blackening when håndled, but 
base may bruise or age gray ish to nearly black . VEIL absent. SPORE PRINT w hite; spores 
9-15 * 5-9 microns, elliptical, smooth. Gill tissue parallel. 




Hygrocybe acutoronica. This common yellow to orange waxy cap does not blacken when håndled. 
The cap is sharply conica I uhen yoimg, but cventually expands as shown at lefl. 


HABIT AT: Scattered to gregarious on ground in woodsorunderirees, widely dislributed. 
In our area it fruits in the falt and early winter, mostly tinder red wood and oak. It Is nearly 
as common as its blackening counterpart, H . conica, but has a shorter season. 

EDIBILITY: Harmless, fleshless, flavorlessfsee comments on edibility of H.flavescens). 

CGMMENTS: Better known as Hygrophørm acutøconkus, this cuie, conic waxy 
cap differs from H . conica in its yellowish giils and “fa ilure" to blacken when håndled. 
Scientists may scoff at our tendency to anthropomorphize (at t ribu te human qualities to 
inhuman beings or inanimate objects),yelour language leaves us littlechoicc Forinstance, 
the word “fa ilure" (with its attendant implications of inadequacy, its connotation of 
“attempting to, but not succeeding”) is often utilized by taxonomists to denote “absence." 
Before Fm accused of lending credence to this trend, let me earnestly put this question to 
you philosophical few among the myopic many (or you fungophilic few arnong the 
my cophobic many): Is the “failure" in this case an in na te inability to succeed? An ad mi rable 
ex am pie of genetic (or aesthetic) restraint? A coinci dental and pointless byproduct of 
circumstance? Or none of the above? . . . O ther species: H. fanget and //. auraniiolutescens 
are ve ry si milar if not the same; H. cuspidata (called H, persistens by some) is aiso si milar 
but has a conica l red cap when fresh that fades with age, plusanorangetoyellow stem. It 
is w idely dislributed, but 1 have yet to fmd it south of San Francisco. 

Hygrocybe conica ( Witch’s Hat; Conical Waxy Cap) Color Plate 19 

CAP 1-5(1 2)) cm broad, bluntly to sharply conical, sometimesexpandinginage but usuaily 
retaining a pointed umbo; surface smooth, dry to moist or slightly viscid, sometimes red 
but more often orange. yellow, or olive-yellow; blackening in age orupon handling; margin 
sometimes uplifted in old age. Flesh thin, waxy, blackening in age. GILLS adnexed or 
free, thick, broad, soft, waxy, usuaily whitish but sometimes tinged yellow, soon becoming 
grayish and finally black. STALK (2) 4-20 cm long, 0.3-1 ( 1 .5) cm thick, equal, not viscid 
or only slightly so, usuaily striate and/ or twisted, hollow in age and easily splitting; pallidto 
yellow, olive-yellow, orange, or red, with a whitish to gray base, but tuming gray or black 
when håndled or in age. VE IL ab sent. SPORE PRINT white; spores 8-14 * 5-7 microns, 
ellipticah smooth. Giil tissue parallel. 

HABITAT: Solitary to scattered or gregarious on ground in damp places (usuaily in 
wood s); wide ly dis tri buted and ve ry common, but rarely fruiting in large numbers. It is 
known from a wide variety of habitats in North America, but in our area shows a pro- 
nounced preference for red wood and cy press. It fruits in the fal land winter and, along with 
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Hygrocybe canita (better known as Hygropborus conicus) Is one of o ur most common waxy eaps. 
Note conical cap (which may expand somewhat in age) and tendency to blacken 

H r . acutoconka, is usually the first of the brightly colored waxy caps to appear Bob 
Winter says it often grows on Jawns in Fresno, California, 

EDIBILITY: Not recommended. It was once eonsidered poisonous, perhaps due to ils 
blackening quaiities, bul also because four deaths in China were(mistakenly?)attribuied 
to it. Now it's generally regarded as harmless, but Larry Stickney, chef extraor dimire, 
meandering main s ta y of the Mycological Society of San Frandsco, and an inimitable 
mushroom-loving marvel of a man, says it “elieiled an odd sensation of light heade dness 
and numbness*' when he iried it. At any rate, it hardly seems worth experimenting with 
such a Ihin-fleshed, watery, ta steles s morsel. 

COMMENTS: The conical cap and tendency of all parts to blacken when håndled im- 
mediately identify this cosmopolitan mushroom. It is likely to be am on g the first wa xy cap s 
encountered by beginners and is quite beautiful and waxy-looking when growing in the 
woods. By time it is brought home, however, it is often barely recognizable because of the 
gray and black stains that develop. Old, withered, completely black speimens are 
sometimes found growing alongside vi vidly colored fresh ones. When growing in deep 
humus (e.g,, redwood dufTQ the stalk is often quile long, but when growing in bare soil or 
grass or shallow humus il isapt to be shørlerand ■ or filoutci [Hygrophorusconicux is a syn- 
onym. The “splitters” recognize se ve ral cl ose ly related blackening species, including: Hy- 
grocybe nigrescens , with a blun t ly conical, red to scarlet cap, often found under oak; FL 
smgerit cap and stalk distinetly viscid; and //. olivaceomger* small, thin, and ohve-green. 

Hygrocybe calyptraeformis (Salmon Waxy Cap) Color Plate 23 

CAP 2.5-7 cm broad, acutely (sharply) conical at first, then expanding somewhat bul 
re ta in mg a pointed umbo; surface dry or slightly viscid, smooth, c o ral -pink lo pink to 
salmon when young (rare ly tinged lavender), paler (or pinker or oranger, sometimes 
with whitish areas) in age; margin often splitting at maturity and sometimes uplifted. Flesh 
thin, watery pinkish, waxy. C1LLS adnate to adnexed oreven free, thick, soft, waxy, pink 
to pale pink. STALK 3-16 cm long, 3-8 ( 10) mm thick, usually ralher longand siender, 
equal, smooth, often longitudinally striate and /or Iwisted; fragile, hollow, and easily 
splitting, white or tinged pinkish (or rarely lavender), not truly viscid. VEIL absem. 
SPORE PRINT white; spores 6-9 * 4.5T> microns, ellipttcal, smooth. GUI tissue parallel. 
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HA BIT AT: Solitary to widely scattered or in small groups on ground in woods orattheir 
edges (often rooted deeply in the humus); widely dislri buted butnotcommon. 1 havefound 
it oniy twice in our area, under red woods, in the winter. 

EDIBILITY: Edible, 

CØMMENTS: In my fidele fungal opinion, this s t ri king species isene of the most beautiful 
and elegantof all the waxy caps, its rarity serving to accentuate its beauty. In a genus noted 
for its bright colors, this species still manages to stand out — its pointed pink to 
salmon capand pink gilis render it distinet H, psittacina and H . føe/acan bepinkish, but 
are smaller, usually slimy, and are never as sharply conical Nolanea salmoma of eastern 
Norlh America is also similar, but gives a pinkish spore print and does not have waxy giils. 
Hygrophorus cafyptrae/ormis is a synonym. 

Hygrocybe virescens (Lime-Green Waxy Cap) 

CAP 2-5 cm broad, obtusely conical orconvex becoming plane. umbonafe, or with up lift ed 
margin in age; surface smooth, moist or tacky but not truly viscid; color variable when 
young (honey-yellow or green mixed with duil orange, etc.), but soon becoming citrine- 
green to yellow-green (“lime-green") overall. Flesh thin, fragik, greenish, waxy, GILLS 
adnexed to free, whitish or with citrine-grecn tint s, thick, soft, waxy, STALK 3-7 cm long, 
3-8 mm thick, more or less equal, smooth, hollow in age, not viscid; lime-green witha 
whitish base. VEIL absent, SPORE PRINT white; spores 7-10 * 5-6,5 microns, elliptical, 
smooth. Gill tissue parallel. 

HABIT AT: In scattered groups or lufts under redwood, norlhern California, apparently 
quite rare. I have seen oniy one substantial fruiting in December of 197 1 at Van Damm 
State Park in Mendocino County, Subsequent expeditions to the same area faiied lolurn 
it up. 

EDIBILITY; Unknown. 

COMMENTS: The striking “lime-green" color of the cap and stalk makethis one of the 
easiest of all waxy caps to identify. Unfortunateiy, it is one of the most difficult of all waxy 
caps to find! The above description is adapted from that of Alexander Smith, who 
originally found it near Trinidad, California. Whereas many waxy caps are cosmopolitan 
(particularty Hygrocybes), this one appears to have a sharply limited habitat and 
geographical distribution. The oniy ot her green waxy cap, H. psittacina. is smaller, 
slimmer, and slimier, and is green when young rat her t han in age. 

Hygrocybe psittacina (Parrot Waxy Cap) Color Plate 18 

CAP 1*3 cm broad, bell-s haped or convex to broadly umbonate or plane in age; surface 
smooth, slimy or viscid when moist, usually shiny when dry; color extremely variable: at 
first dark green to bright green or olive-green, but soon fading to some shade of yellow, 
pink, orange, rufous, vinaceous, ochre-buff, tawny, etc.; margin translucent-striate w f hen 
moist. Flesh thin, soft, waxy, od or mild, GILLS adnate to very slightly decurrent, but 
sometimes seceding; welFspaced, soft, thick, waxy; at first greenish, then fading like the 
cap (but often yellower or redder), and often retainingslight greenish tints. STALK 2-6(8) 
cm long, 2-5 mm thick, equal or tapering upward, hollow, smooth, very slimy or viscid 
when moist, greenish when young but soon Fading to yellow or cap color (pink, orange, 
etc.). VEIL absent. SPORE PRINT white; spores 6,5-10 * 4-6 microns, dliptical, smooth. 
Giil tissue parallel. 

HABIT AT: Solitary to scattered or in small groups in dampsoil, moss, hu mus, etc.; widely 
distributed. Fairly common in our area in late fali and winter buteasily overlooked. Like 
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most of our Hygrøeybes it fa vors rcdwood, but also occurs under ot her trees as well as on 
mossy roadbanks or in grass. The largest fruiting Fve scen was m a swampy hardwood 
fores t in Pc n nsy Ivan ia. 

EDIBILITY: Ediblc, but slimy and insubstanrial. Raw spedmens make a colorful but 
slippery supplement to salads, sliding down your throat before you can savor them. 

COMMENTS: Also known as Hygrophorus psittacinus, this slippery littlc fungus is a 
dnch to recognizc when young and fresh - there is no other small green agaric with a 
glutinous cap and stem! As it dries out, however, it changcs color drastically, and faded 
spedmens have been known to fool the most sea so ned //ygrocv^c-bound. The rate, 
extenL and nature of the color c hanges seem to vary according to environ mental condi- 
tions, but close inspection will often reveal a faint olive tinge somewhere on the fruiting 
body. Even when there is no green present, the small size and slimy-viscid stalk will dis- 
tinguish it from all but H . laeta { see below) The stalk can be so slimy that it isdifficult to 
pluek. Other species; //. psittaema var. Californien is a rare fungus with a bcaudful blue 
rather than gorgeous green cap in youth. H . laeta is a widely distributed species of varia ble 
color (vio le t-gray to pinkish, orange, vinaceous, etc.), but is never green when young and 
usually has decurrent gills. it, too, has a slimy-viscid cap and stalk. //. unguinosa has a 
slimy-viscid, gray to dark brown to ncarly black cap and stem, and is also widely dis- 
tributed. For viscid-stalkcd Hygroeybcs with bright yellow to orange or red caps, see 
comments under H. ftavescem and H . miniata. 

Hygrophorus chrysodon (Flaky Waxy Cap) Color Plate 1 7 

CAP 2.5-8 (10) cm broad, cønvex to plane or broadly umbonate; surface smooth* viscid 
when moist, white exccpt for dclicate yellow to golden-orange flakcs or granules on the 
margin (orsometimes tinted yellow throughout); margin ai fus! inrolled. Fleshthick, soft, 
white. GILLS typically decurrent, well-spaced, white, soft, rather waxy, STALK 3- 10 cm 
long, 0,5-2 cm thick, equal, viscid when moist, white except fora ring of yellow to golden- 
orange granules at apex (or in rainy weather, the granules dispersed throughout). VEIL 
e vanescent, leaving slime on stalk, SPORE PRINT white; spores 7-10 * 3.5-5 microns, 
elliptical, smooth. Giil tissue divergent 

HABITAT: SoIitary F to gregarious in woods; widely distributed, but not very commøn 
in our area. It is said to favor conifers, but in Coastal California it shows a definite pre- 
ference for madrone and tanoak, fruiting sporadically during the latc fall and winter, 

EDIBILITY: Edible, but slimy and bland (for more details see H. sordidus). 

COM M ENTS: The cxquisite flakes of gold on the cap margin and / or stalk apex (see color 
plate!) are unique to this beautiful species. However, ram may obliterate the granules or 
disperse their yellow pigment over the entire cap and stem surfaces, leading to confusion 
with H. gliocychts , H. eburneus, and other white or yellowish waxy caps, 

Hygrophorus eburneus (Ivory Waxy Cap) 

CAP 2-7 (10) cm broad, o btuse to convex becoming broadly umbonate to plane or with 
uplifted margin; surface smooth, extremely slimy or viscid when wet, pure white or s orne- 
times slightly yellowish in old age or occasionally with small pinkish spots; margin at first 
inrolled. Flesh soft, white, odor mild, GILLS adnatc to decurrent, well-spaced, thick, soft, 
waxy, pure white to very slightly yellowish in old age, ST A LK 4-15(18) cm long, 0,3-1 (2) 
cm thick, equal or tapered toward base* usually rather slcnder; smooth or with punetate 
apex. slimy-viscid when moist, pure white* but sometimes discotoring slightly yellowish gr 
pinkish in age. VEIL evanescent, depositing slime on stalk. SPORE PRINT white; spores 
6-9 * 3.5-5 microns, elliptical, smooth. Gili tissue divergent. 


Hygrophorus ebvrrjeus* Sometimescalled "Cowboy's Handkerchief/ this common pure white waxy 
cap is ea&ily told by its slimy cap and stem. In wet weather the cap is coated with such a thick layer 
of slime that it looks as if someone blew their nose on it. 

HABITATiScattered to gregarious ortufted on ground in woods, very widelydistri buted 
but most common on the west coast. Inourarea it is mycorrhizal with hardwoodsand is the 
most common fali and winter Hygrophorus of our oak-madrone woodlands. In other 
regions it may grow with conifers, e.g., in Oregon it is ofteri abundant in oak-pine forests 
and in New Mexico it fruits in the late summer and fali under pinyon pine. 

EDIBIL1TY; Edible and coliected by some people in spite of its sliminess (see commcnts 
o c edibility of M sordidus). 

COMMENTS: The pure white slimy cap and slimy stem plus the soft, waxy white gilis 
typify this c os mop oli tan Hygrophorus, which is the type species of the genus. Sometimes 
the layer of slime is so thick that it T s difficult to pick up the mushroom. At other limes the 
slime dries out, in wh ich case there is iikely to be debris glued irrcvocably to the cap asure 
sign that //. ebumeus ranks with Limacella iUinita and H gliocyclus (among ot hers) as 
the “slippe ri est and slimiest gilied fungus among us." (L illinita is also white, but has free 
gilis, whiie H. gliocyclus is squatter, slightly yellower, and is monogamous with pine). 
H . pieeae ts a very similar species with a pure white viscid cap and non-viscid stalk. It is 
common under conifers, cspecially spruce, in the Pacific Northwest and northern Califor- 
nia. For similar species with a buff- or ochre-ti nged cap, seecomments under H. gtiocyclus. 

Hygrophorus gliocyclus ( GI utinous Waxy Cap) 

CAP (2)4-10 ( 1 5) cm broad, convex or obtuse bccoming broad ly umbonate, plane, oreven 
shallowly depressed; surface smooih, very slimy or viscid when moist, white to palecream, 
usually more yellowish or buff toward the center; margin at first inrolled. Flesh white, 
fairly firm, G1LLS adnate to decurrent, fairly well-spaced, thick, soft, somewhat waxy; 
whkish to pale or dingy yellow, or sometimes tinged faintly pinkish. STALK 2-6 cm long, 
(0.6) 1-2.5 cm thick, typically rat her squat, equal to ventricose (swollen in the middle) or 
tapered at base, smooth, very slimy when moist except at apex; dingy white to creamy, 
solid. VEIL evanescent, leaving slime on stalk and sometimes an obscure ring (annulus). 
SPORE PRINT white; spores 8- 1 1 * 4.5-6 mierons, elliptical, smooth. Gillttssue divergent. 

HABITAT: Scattered to gregarious in needle duff under pines, widely distributed. Fairly 
common in our area in fali, winter, and early spring, sometimes growing with //. hypo 
ihejm , I have found it along the coast with Montere y and bishop pines, and in great 
numbers inland with Coulter, digger, and ponderosa pines. 
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Hygrophorus g hoc yc lus, mature specimcns. This species is just as slimy as H. ebumeus, but is 
stodtief and s lig hl ly yellower, It is c ommon under pine, 

EDIBILITY: Edible and “choiee,” according to sorne, but like H. ebumeus. disagreeable 
to collect because of the copious slime (see comments on edibility of H, sordidus), One 
book describes how to retnove the slime from the mushrooms , but says nothmg about 
removing the slime from your hånds. 

COMMENTS: The creamy- white to yellowish cap, stocky stature, thick tayerof slime on 
the cap and stem (when moist), somewhat waxy gilis, and association with pine are the 
hal I mark s of this hu md rum Hygrophorus. It ss thicker, sq uat ter, and yellower than H. 
ebumeus, and the stalk is ind i s puta bly viscid, in contrast to H. sordidus , A closely-related, 
equally slimy pine-lover, H.flovodiscus, is also widespread but has pinkish gi Ils in youth; 
H. glutinosus of eastern North America and the Pacific Northwest is the same color as 
H. ghocyclus but favors hardwoods and shows reddish-brown spots on the stalk apex as il 
dries; H . whiteii of northern Ca lifor nia has the color of H. giiocycius but the s ta ture of 
//, ebumeus', H. cossus is a slimy white species that develops ochraceous tones on the cap 
as it ages and has a distinetive odor (like u goat moth larvae - "), but is more common in 
Europe than North America; H , chrysaspis also discolors in age but has no odor and giils 
thatdry dark brown. H. pondera tus (see H . sordidus) is large and white. 

Hygrophorus subaipinus ( S ubalpine Waxy Cap) 

CAP 4-15 (25) cm broad, broadly convex becoming plane or slightly depressed; surface 
viscid when moist but soon dry, smooth, pure white or de ve I oping a slig hl yellowish tinge 
in age; margin sometimes with veil remnants. Resh thick, firm at first but soft i nage, white; 
odor and taste mild. C ILES white when young, often creamy or tinged dingy yellowish in 
age; typically adnatetodecurrent, narrow, close, soft and / or waxy. STALK 3-10 cm long, 
1-5 (7) cm thick at apex, usnally thick and stout, often with a rounded basal bulb when 
young(but often more or less equal in age); firm, dry, solid, white. VEIL somewhat mem- 
branous, disappearmg or forming a narrow, flaring or flange-like, median to inferior 
ring on the stalk (just above the bulb). SPORE PRINT white; spores 8- 10* 4.5-6 micrøns, 
elliptical, smooth. Giil tissue divergent. 

HABIT AT; Solitary to gregarious on ground under cønifers; known oniy from the 
mountains of western North America. It is a common “snowbank" species in the Sierra 
Nevada, Cascades, and Rocky Mountains, but also appears in the summer and la te fali. 
1 have yet to find i t on the coast. 

EDIBILITY; Deer consider it a delicacy; I don't. Although tempting because of its 
robustness and penchant før growing in the spring when there are few edible agarics out 
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and ab out, it deeays quickly and does not have the greatest texture and fla vor (see com- 
mems on edibility of H . sordidus). 

COM MEN TS: This hefty white Hygrophorus is easily told from other waxy caps(//. 
sordidus, et al) by its thick dry stalk and w hitis h color, the presence of a veil thai often 
forms an annulus(ring), and association with mountainconifers(see photographat top of 
p. 109). The annulus, when present, can mimic the volva of an Amanda because it tends 
to sit so low on the stalk. Amanitas* however, do not have decurrent giils and are rarely as 
robust. The presence ofan an nulus can also lead to con fusion 'wiihArmillariaponderosa 
and Ar ø/i<iø{another spnngtime conifer-lover), but both of those mushrooms ha vestrong 
odors. Russula brevipes is also somewhat si milar, but has brittle flesh and lacks a veil. 

Hygrophorus sordidus (S ordid Waxy Cap) 

CAP 5-20 cm broad or more, convex becoming plane or with uplifted margin; surface 
smooth, vise id when moist but not often slimy and soon dry; white or sømetimes tinged 
yellowish-buff at center; margin at first in ro lied, Flesh thick, firm, white, G1LLS ad na te 
to decurrent, soft but only slightly waxy; white, sometimes dingy yellowish in age. STALK 
6-10 cm long, 1 .5-4 cm thick, equal or narrowed at base. solid, smooth, firm, white, not 
viseid. VEIL absent. SPORE PRINT white; spores 6-8 * 4-5,5 microns, elliptical, smooth. 
Giil tissuc divergent. 

HABIT AT: Solitary to widely scattered or gregarious on ground in woods, associated 
principally (if not ex cl usi ve ly) with oaks, widespread but primarily Southern. In ourarea 
it fruits with live oak in the fali and winter. It is quite abundant some years, but almost 
completely absent others. 

EDIBILITY: Edible but not choiee. I ruined an ot herwise superb eurry inmy soleattempt 
to make it palatable. The sliced caps neither absorbed the surrounding spices nor 
contributed any special flavor of their own. The turmeric did turnthemyellow, however, 
making them look for all the world like undercooked and overfed banana slugs -gummy, 
amorphous masses of slime that coagulated around or completely engulfed the peas 
and savory chunks of potato, rendering the entire dish inedible (though unforgettable), 
Since its attractive appearance bel i es its l *slugulose" qua li lies* l can only conclude that the 
scientific soul who named it had a similarand equally sordid experience with it. 

COMMENTS: Our heftiest Hygrophorus, its size alone distinguishes it from most 
o ther white members of the genus. The stalk is not viseid as in H. gUocycius and //. ehur- 
neus, nor is there a veil as in //. subalpinus. It is likely to be mistaken for a Clitocybe or 

Hygrophorus sordidus. A robust white waxy cap with a viseid cap, dry stem, and white giils that are 
only slightly waxy. H. ponder at us (not illust rated) is an equally robust, viscid-stalked white species. 
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Russuta because of ils fleshincss, bul the gilis are soft, and al least lo Ihe experieneed 
Hygrophorus- h u nter, waxy. H . penarius has a slightly darkercap but is otherwise similar, 
//. perfumus of Ihe Sierra Nevada has a fragrant odor. //* ponderat us isa si milar but 
slightly more Oavorful, widespread species whose stalkis viseid orlubricous(at least over 
ihe lower portion), in Cahfornia it usually grows with conifers. 

Hygrophorus russula (Russula-Like Waxy Cap) 

CAP 5-13 cm broad, convex to plane or with uplifted margin in age; surface viseid when wet 
but soon dry; coral-pink to vinaceous-red, usually streaked with purple-red or vinaeeous 
fibrils; smooth or tninulely sealy, oeeastonally stainingyellowish when rubbed or in age; 
margin often paler or whitish and ineurved when young. Flesh thick, white or tinged pink; 
odor and taste typically mild. GILLS usually adnate but somelimes adnexed or slightly 
decurrenl, ctose lo crowdedf 120-150 reach ihe slaik), soft, slightly waxy; whilealfirst bul 
soon flushed pink and developing purple-red to vinaeeous slains in age. STALK 3- JO em 
long, 1. 5-3,5 cm thick, usually rather stout; solid, dry, smooth, equal or tapered below; 
white, soon stamed or streaked pink to reddish or vinaeeous, VEIL absent. SPORE 
PRINT white, spores 6-8 * 3-5 microns, elUptical, smooth. Gill tissue slightly divergent. 

HABITAT: Scattered to gregarious or in rings in mixed woods and under hardwoods, 
assoda ted mainly with oaks; wide ly disir ibuted and common in eastern North America, 
but infrequent on the wesl coast. In our arca 1 find it occasionally in the late fail and early 
winter in ta n oak -mad ro ne woods at higher elevations in the Coastal mountains. 

EDI Bl LITY: Edibleand choice, aceording lo some, but my tingering distaste for fleshy 
waxy caps (see commenis on edibilily of H. sordidus) has discouraged me from sa mpli ng it . 
One authority calls it “the best of the family for the table*' — a classic example ofdamning 
with faint praise, if you ask me. On the ot her hånd, local Hygrophorus-hovtui Luen Miller, 
w ho su ffers from ao acute case of “Mel Ivai ne-mama,“* says of H. russuia: "Not as go od as 
//. sordidus, but as an cdible species tt is nol to be despised. It has a noble waxytexlure and 
makes a toothsome meal. Although it lacks the supreme succulcnce of H * sordidus, it 
largely makes up for it in possessing a copious supply of wax, which coats the mouth and 
throat for hours afler ealing it, the way good ice crcam does. Allauthoritiespronounce it 
excellent, il is delighlful scalloped or slewed, or betler yct, made intocatchupand poured 
over food. The Tartars, I am told, know it as ‘poor man's candle* since the dried ’carps 
offer a weak flickering flame when lit/' 

•See footnole on p. 419! 

Hygrophorus russuta, mature specimens, The entire fruiting body devdops dark red streaks and 
slams; the gilis are dose logeiher and ønly slightly waxy. 
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COMMENTS: A beauliful, robust Hygrophorus, best recogni/ed by ils coral-pink to 
vinaceous (wine-colored) or vinaceous-red color, absence of a ved, and growth with 
hardwoods. As the name im plies, it has somewhal the stature of a Rusmia, but the stalk 
does not snap o pen cleanly like chalk, It was originally ptaced in Tricholoma, but the gills 
are usually adnate rather than notched, and quite soft and waxy. For similar waxy caps 
associated with conifers, see //. purpurascens* 

Hygrophorus purpurascens (Purple-Red Waxy Cap) 

CAP (3) 6' 1 2 (20) cm broad, convex becoming broadly convex or plane; surfaee slighily 
vi sc i d w he n w e t , ot h er wise d ry ; w h i tis h l o c ora l- p i n k wit h da r ker ( vi naceous- red t o p u rple- 
brown) splashes, streaks, and / or fibrils; margin incurved at first and usually paler. Flesh 
thick, firm, white; oder mild, taste mild or bitter. GIELS adnate to decurrent, white at first 
but soon flushed pink, then spotted or stained purple-red to vinaceous; fairly dose, soft, 
slightly waxy. ST ALK (3) 5- 1 2 ( I 5) cm long f 1 -2,5 cm thick, equal or tapered belo w, solid, 
firm, nol viscid; colored or stained more orless Sike the cap. VEIL fibrillose, white, formirg 
a slight superior or apical ring or hairy zone on stalk, or di sappea ring en timely. SPORE 
PRINT white; spores 5.5-8 K 3-4,5 microns, elliptical, smooth. Giil tissue divergent. 

HABIT AT: S o lit ary to scattered, gregarious, or in troopsunderconifers,especially spruce 
and pine; widely distributed in northern and western North America. Ildoesnotoccurin 
our are a, but is fairly common in the Sierra Nevada and Cascades from spring through 
fail, and fruits prolifically in la te summer in the spruce forests of the Rocky Mountains. 

EDIBILITY: Edible, but some variants are unpalatable (bitter) even when cooked as 
l can personally attest. 

COMMENTS: This waxy cap and its close relatives (see below) are very common at times 
in our western møuntains, They resemble H , russula in their reddish-pink lo vinaceous- 
red color, but favor conifers rather than hardwoods. H. purpurascens is distinet by virtue 
of its fibrillose veil, which is often evident on ly in young, unexpanded spedmens. Its 
close relatives include: H, erubescens , quite similar but lacking a ved and with a frequent 
tendency to slowly stain yellow when b ru ised or left ovemight in the refrigerator. It is 
normally a fairly robust mushroom, but a siender form occurs rarely in ourarea with pine. 
H. capreoiarius is a similar but smaller, more siender (stalk about 1 cm thick), spruce- 
loving species with well-spaced gills and fruiting body evenly colored dark vinaceous-red 
in age. I have eollected it several times under Sitka spruce in northern Coastal California, 
but its distribution parallels that of H, purpurascens * H* amarus is also similar, but 
is very bitte r^tas ting and tendstodeveloppronounced pale yellow to bright yellow tones on 
the cap (or whole fruiting body) in age. It may or may not have a very slight fibrillose veil 
(check young specimensf); it*s fairly common underspruceand fir in the Rocky Mountains, 

Hygrophorus pudorinus (Spruce Waxy Cap) Color Plate 16 

C AF 5-15 (20) cm broad, obtuse or convex with an inrolled margin, becoming broadly 
convex or plane in age; surfaee smooth, viscid when moist, pale tan to pinkish or flesh- 
color, or pinkish-orange toward the center and pinker or paler at the margin. Flesh thick, 
firm, white or tinged cap color; odormild tofaintly f ragran t. GILLS adnate todecurrent, 
fairly close, soft, waxy, sometimes whitish but more often pinkish to pale flesh-color; not 
developing reddish stains. STALK 4-20 cm long, 1-3 cm thick, equal ornarrowed below, 
solid, dry to tacky but not truly viscid, whitish lo buff or pinkish or colored like cap; lower 
portion fibrillose, upper portion c ons pi c uou s ly pu neta te (with tiny whitish scurfy scales or 
tufts t hat darken to reddish-brown when d ried or ir age, and turn yellow-orangein KOH). 
VEIL absent. SPORE PRINT white; spores 6,5-9. 5 * 4-5.5 microns, elliptical, smooth. 
Gili tissue divergent. 
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HARIT AT: Scattercd or in groups on ground under conifers, particularly spruee; widely 
distributed but erratie in its fruiting habits, It does not occurin our area (probably dueto 
the absence of spruee), but I have seen large fruitings in December with Sitka spruee in 
northern California, and in August with Engdmann spruee tn the Southwest. 

EDIBILITV: Edible but mediocre, Somc variants aresaid lo havca w turpentine-like taste," 
but 1 cannot vouch for the accuracy of this comparison, since I have never tast ed tur- 
pentine. (Have you?) 

COMMENTS: This attractivc, rat her robust waxy cap is difficult to eharacterize but 
rdatively easy to recognize (see color plate). The viscid pinkish to pinkish-salmon orpale 
tan cap, punetate stalk apex, and waxy gilis are good fieldmarks. The viscid cap distin” 
gujshes it from thesimilarly colored Camarophylius prmensis. Se veral varic ties and color 
forms have been described, including var. frogramt large and tall, with a ycllow-orange 
stalk base and tendency to stain yellow or orange when bruised. Another beautiful waxy 
cap, H. saxatilis, occurs with conifers in the Pacific Northwest, especiaily on rocky hill- 
sides. It has a viscid, whilish to pale buff cap (sometimes with darker watery spots) and 
lovdy pale apricot to pinkish, dccurrenl gilis. Still another distinelive species, H* goetzii, 
is rat her small ard siender, with a rosy or pinkish cap and creamy giils often tinged with the 
cap color. It is sometimes common in the late spring and summer in the Sierra Nevadaand 
Cascades, often near or even in melting snow. 

Hygrophorus roseibrurtneus (Rosy-Brown Waxy Cap) 

CAP 2-10 cm broad, convcx becoming broadly umbonate or plane, or with an uplifted 
margin in age; surfaee smooth, viscid when moist, reddish-brown lopinkish-einnamon to 
rosy-brown or brown at least at the center and often overall, margin of len paler or whitish. 
Flesh white, soft, odor mild, G1LLS usually adnate, but sometimes decurrent or adnexed; 
close, soft, somewhat waxy, white. STALK 3-1 2 cm long, 0.5-1 (1.5) cm thick, equal or 
tapered bdow, often curved near base; smooth, white, not viscid; apex often prominently 
punetate. VEIL absent. SPORE PRINT white; spores 6-9 x 3.5-5 microns, elliptical, 
smooth- Gili tissue divergent, 

HABIT AT: Solitary to w idely scattercd or in groups, assoeiated with oak in our area 
and sometimes common in the late fail and winter (along with //, brunneus). It was first 
collected in Palo Alto, California, but also occurs in eastern North America. 

EDIBILITV: Edible ! have (ried it. 

COMMENTS: The reddish- to rosy-brown color of the cap (or center of the cap), non- 
visetd stalk, waxy white gilis, and mild odor are the fallible fieldmarks of this species, The 
punetate stem apex is characteristic of many waxy caps, but in this one il is especiaily at- 
tractive, LeueopaxiHus amarus is similarly colored bul has adryeap, non-waxy gtlls, bitter 
taste, and white mycelium at the base of the stem. Just as common in our area is H. brun- 
neus very similar but for its yellow-brown to ta wny-brown cap (or cap center). A species 
endemic to California, H. albicastatwus, is also similar, bul ranges from pure white (when 
young) to yellow-brown to peach- or ochre-linged (in age). U has a non-viscid stalk and 
usually grows with oak, but slams rusty or ful vous i n potassi um hyd rox ide. H. subpungens 
is a small, slender-stemmcd species with a pinkish-brown to yellow-brown to salmon- 
centered cap and very faint fruity odor; it occurs locally under alder, oak, and Douglas-fir, 
H. lennesseemis, widespread, is also similar but favors conifers and has a bitter taste and 
potato-like odor, There are also se veral similar species with a viscid stalk, including; H. 
lattrae , with a whitish cap margin, favoring hardwoods; H . discoideus, slvghtly darker, 
favoring conifers; and ti. ver na lis, a western springtime “snowbank" species witha pink- 
ish-buff to pale vinaceous cap and sordid yellowish patches on the lower half of the stalk. 
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Hygrophorus bakerensis (Brown Almond Waxy Cap) 

CAP4 - 1 5 cm broad, o bluse lo convex becoming broad ly convex or plane; surface smooth, 
slimy or viscid when moist, cinna mon- brown to ydløw-brown or tawny, the margin 
usually paler or whitish* Flesh thick, white; odor sweet but sometimes faint, like almond 
extract or crushed peach pils. G1LLS white to creamy or pinkish-buff, usually decurrent 
but vary ing to adnate; soft, somewhat waxy. ST ALK 4-1 5 cm long, 0.8-2. 5 cm thick, equal 
or tapered downward, smooth, solid, dry; white to pinkish-buff. VEIL absent. SPORE 
PRINT white; spores 7,5-10 * 4.5-6 microns, elliptical, smooth. Gill tissue di vergent. 

HABIT AT: Widely scattered to gregarious under conifers, known on ly from the Pacific 
Northwest and northern California; very common at times in the fall and early winter. 

EDIBILITY: Edible but bland (it doesn’t taste like it smells), 

COMMENTS; This species is one of the commonest and most character istic waxy caps of 
the Pacific Northwest. The reddish-brownto yellow-browncap, waxy decurrent gi Ils, nom 
viscid stalk, and almondy odor set it apart. The gi Ils and stalk are sometimes beaded with 
d roplets in moist weather, but there is no latex as in Laaarius. The gi lis are usualty decur- 
rent, in contrast to Coilybia oregunertsis * a similarly colored, strongly fragrant mushroom 
with adnexed or nole hed, non-waxy gi Ils. //. agathosmus has the same odor, but itscap is 
gray, not brown. Other fragrant waxy caps from the Pacific Northwest and California 
include: H. monticoia and H. vinicotar, similar but with larger spores (the latter with an 
unpleasant taste); H . variicotor, also similar but with lower half of stalk di sti net ly viscid 
or glutinous; and //. pacificm f a strongly aromatic (but not almondy) species with a russet 
to tawny to pinkish-buff, often lobed or wavy cap, pale yellowish gilis, and larger spores. 

Hygrophorus speciosus (Larch Waxy Cap) Color Plate 15 

CAP 2-5 (8) cm broad, convex to broadly umbonate or expand ing to plane or even cent rally 
depressed; surface slimy or viscid when moist, smooth, bright orange- red to orange, often 
fading to orange-yellow; margin often paler. Flesh white or tinted yellow, soft, GILLS 
adnate to decurrent, white to pak yellow, the edges usually yellow; well-spaced, thick, soft, 
waxy. STALK 3-10 cm !ong, 0,4-1 (1 .5) cm thick, equal or thicker below, white or with 
yellow to orange stains over lower portion; viscid to slimy when moist, at least below. VÉiL 
single (var, speciosus) ordouble-layered (var. kauffmanii): outer I ayere vanescent, leaving 
slime on stalk; inner layer when present fibrillose, sometimes formingaslight ring onstalk. 
SPO RE PRI NT white; spores 8-10 K 4.5-6 microns, elliptical, smooth. Gili tissue di vergent. 

HA BIT AT: Scattered to densely gregarious in woods and bogs under conifers, especially 
larch but also pine; common in the late summer and fall throughout the range of larch, but 
also frequent with pondcrosa pine in the Southwest, 

EDIBILITY: Edible; 1 havenTtried it 

COMMENTS; This is one of the few bright ly colored waxy caps belonging to the genus 
Hygrophorus in its stnetest sense ( i. e., waxy caps with di vergent gill tissue), It is easily told 
from the numerous red to orange Hygrocybes by its habitat, viscid stalk, and white to pale 
yellow decurrent giils. The cap is never olive-brown as in H. hypothejus. H. pyrophilus 
is similar; it has a red cap, less viscid stalk, and was fo und i n burnt gro und near Mt. S hasta . 

Hygrophorus hypothejus (Olive-Brown Waxy Cap) 

CAP 2-8 cm broad, convex to broadly umbonate, plane, or depressed; surface smooth, 
viscid or slimy when wet, color variable: iypically dark brown to olive-brow n at the center 
and greenish-yellow to yellow at the margin when young(bul sometimes entirely olive- 
brown), often developing yellow-orange to red dis h-o range tones in age, especially near 
the margin. Flesh thin, yellowish to whitish; odor mild. GILLS decurrent or occasionaUy 



Hygrophorus hypcthejus commonly grows wiih pine, o flen in the company of H. gfiocyehts. Gilis 
arc pale yéllow to orange, decurrent, and fatrly waxy, and the cap is slimy when wet. 

adnate, well-spaced* thick, soft, waxy, a t First pallid but soon becomirtg paleyellow, and in 
age sometimes brightly colored (like margin uf cap), STALK (3) 5-15 cm long, 0.5-1 ,5(2) 
cm thick, equal or tapered do wn ward; yellow al apcx, othcr wisc pal I id or variously colored 
(like cap) and viscid or slimy when moist. VEIL e vanescent, leaving slime on stalk and 
sometimes an obscure fibrillose ring. SPORE PRINT white; spores 7-9 * 4-5 micro ns, 
elliptical, smooth. Giil tissue divergent 

HABIT AT: Scaitered to grcgarious or in troops under conifers, particularly pine — very 
widely distributed and often abundant in cool weather. It is common from late fail through 
early spring in our coasial pine forests. 

ED i Bl LIT V; Bountiful, but bland. See H. sordidus for details. 

COMMENTS: This waxy cap is hest recognizcd by ils olive-brown to olive-yellow cap 
when young which is sticky or slimy and co nvex to depressed i n age, the dec urrent gi lis, a nd 
association with pine, The colors are extremely variable, especially in age, and young 
specimens bear little resemblance to o Id oncs unt i I you Find stages in bet wcen. Both stimand 
relatively robust specimens can be found. Other species with an olive-brown to grayish cap 
and viscid stalk include; H. Juligin eus t ve ry simi la r but with a d arker (o li ve lo blackisb) 
cap, common in cool weat her unde rco ni fers (main ly in easternNorth America )\H.jmco- 
alhm , with largcr spores (9-13 microns long) and H, limacinus, with even largerf 10-17 
micro ns) spores; and two species which lack an inner (fibrillose) veil: H. accidentali&t 
smalhspored, cap brown to grayish with a pallid margin, often under oak; and//, mega - 
sporus , with spores 12-18 microns long. All of these species favorconifersand ha ve white 
to grayish gi Ils; none de velo p the bright colors typical of mature H , hypothejus. 

Hygrophorus olivaceoalbus (Sheathed Waxy Cap) 

CAP 3-J 2 cm broad, convex or broadly umbonate (o more or less plane; surface slimy or 
viscid when moist, dark brown to nearly black at the center, usually paler (grayish to 
olive-brown) toward the margin, and usually with a streaked appearance from darker 
fibrils. Flesh thick, white, soft, odor mild. GILLS adnate to decurrent, thick, soft, waxy, 
pure white or pallid, sometimes becoming grayish. STALK (3) 5-1 2 (15) cm long, 1-3 cm 
thick, cqua l or thicker below; smooth and wh ite above t he ri ng, viscid to slimy (when moist) 
below r and sheathed with black ish to grayish-brown, olive-brown, or gray fibrils which 
break up into patches or scaly rings. VEIL dou ble- layered* the outer I aye reva nes cent and 
depositing slime on stalk, the inner laycr fibrillose and sometimes formingan obscure ring 
at top of fibrillose sheath. SPORE PRINT white; spores 9-12 * 5-6 microns, elliptical, 
smooth. Gili tissue divergent. 
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HA BIT AT; S oli ta ry, scat lered, or in groupsøn grøcnd underconifersfespecially spruce) 
in western and northern North America, f mit mg from late summer through early winter. 
I have scen it in northern California under Sitka spruce and in the Southern Rocky 
Mountains under Engclmann spruce and bluc spruce. 

EDIBILITY: Said to be cdible, but bland and slimy. 

COMMENTS: This handsome Hygrophorus can bedistinguished fromsimilarlycolored 
waxy caps by the gray to dark browm fibrillosc sheath on the stem. The contrasiing cølors 
are very striking. The Coastal varie ty (also called H. persoonu) is usually quite dark and 
slimy; the Rocky Mounlain version is often palcr(graycr)and on ly slightly vise id ifatall. 
Other species: H. inocybiformis has a grayish-brown sheath and veil, but its stalk is not 
viscid, and its dark gray cap isonly3-7 cm broad; it occurs in the Pacific Northwest under 
conifers. H. iephraleucus, H. pmtulatw, and//, morrøi/are even smaller and have small, 
pointlike grayish scales on the s talk. See also the species listed under H. hypothejus. 

Hygrophorus agathosmus (Gray Almond Waxy Cap) 

CAP 3-10 cm broad, convcx to plane or with margin uplifted ;surface smooth, viscid when 
moist, duil gray to ashy-gray, brownish-gray, or at times grayish- oli ve; margin i nc urved at 
first. Flesh soft, whitish; od or sweet, like almond extract {but sometimes faint). GILLS 
ad na te to slightly dec urrent, c i ose or well-spaced, soft, waxy, white or sometimes grayish in 
age. STALK 4-10(1 6) cm long, 0.5- 1 .5 (2) cm thick, equal or narrowed below, smooth, not 
viscid; white or tinged gray. VEIL absent. SPORE PRINT white; spores 7-10.5 * 4. 5-5 ,5 
microns, eiliptical, smooth. Giil lissue divergent, 

HABITAT: Scattered to gregarious under conifers, widely dist ri buted and fairlycommon 
in cool wcather, but rather infrequcm in ourarca. It is partial to spruce, butisassociated 
locally with Douglas-fir (probahly because there isn’t any spruce), 

EDIBILITY: Edible, but bland. It is unfortunatc that it doesnT taste like it smeils. 

COMMENTS; The grayish cap, waxy gill$, dry stalk, al mondy fragrance, and association 
with conifers are the tclltak traits of this fine fungus. The odor is sometimes faint, but if 
se ve ral are placed toget her in a cl osed container it usually bcco mes evident, H. calophyilus 
and //. camarop hyllus are sømewhat s i milar but do not have an almondy odor Other 
species: H , odor at us is a small, siender version of //. agathosmus with an almondy odor 
and largcr spores {1 1-14 microns long); it occurs in the Pacific Northwest under conifers. 
H. occidentalis has a viscid stalk, weaker odor, and grows under oak or conifers. 

Hygrophorus agathosmus. mature specimens. Note the Douglas-fir needlcs stuck to the cap, indi- 
cating that it was viscid. Cap is grayish, giils white and waxy, odor almondy. Italso grows with spruce. 
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Hygrophorus calophyllus (Gray-Brown Waxy Cap) 

CAP 4-11 cm broad, eonvex to broadly umbonate or plane; surface smooth, viscid or 
slitny when moist, evenly colored deep olive-brown to dark gray-brown to umher, the 
margin sometimes slightly paler Flesh soft, white, thick; odor mild or faintly fragrant. 
G1LLS white or flushed a delicate pink, welt-spaced* thick,, soft, waxy, usually decur rent. 
STALK 5-12 cm long, 1-1.5 cm thick, equal or narrowed below, smooth, nol viscid; apex 
white, otherwise colored like the cap but usually slightly paler. VEIL absent. SPORE 
PRINT white; spores 5.5-8 * 4-5 microns, elliptical, smooth. Giil tissue divergent. 

HABIT AT: Solitary or in smalt groups on ground underconifers, western North America, 
not common. I have forind it only once in our area, with Douglas-fir, in December. 

EDIBILITV; Edible. 

COMMENTS: Whether white or pink, the gi Ils eontrast sharp ly with the dark cap and 
stem, making this a most attractive mushroom. Often the gilis will develop their pinkish 
tint only as they mature, leading one to wrongly assume that the developing spores are 
pink! The stalk is not viscid as in H, hypothejus and H> olivaceoalbus t and the soft, clean, 
waxy gdls distinguish it from Clitocybe . Very similar but more common is H. camaro- 
phyllus, with a dry to only slightly viscid (never slimy), streaked. grayish-brown cap and 
white to grayish-tinted (never pink) giils. It atso fruits under conifers, sometimes near 
mcltmg snow, and is easily mistaken for a Clitocybe, H * marzuoius grows al most 
exclusively in the spring, often near snow r . It has well-spaced giils and is entirely pallid 
when young, but soon becomes grayish overall (ineluding the gitis). 



TRICHOLOMATACEAE 

THIS is by far the largest and most diverse family of pale-spored agarics. The spore print 
is usually white, but ranges to buff, yellowish, pale lilac, or pinkish. A stem is normally 
present, but in several of the shelflike, wood-in ha biting species it is rudimentary or even 
absent. The gi Ils are typically attached to the stem, but in some of the smaller forms they 
are free. Though most of the species are terrestrial, many grow on wood — whereas other 
pale-spored families are almost exclusively terrestrial. They are largely woodland fungi, 
but a few, such as Marasmius urendes, grow in grass. 

The best way to recognize the family is to eiiminate the other pale-spored families. The 
gilis are not normally soft, thick, and waxy as in the Hygrophoraceae, norshallow, blunt, 
and foldlike as in the Cantharellaceae; the fleshy forms do not have noticcably dry, brittle 
flesh as in the Russutaceae (and their tissue lacks sphaerocysts a microscopk feature), 
nor do they have a volvaasm the Amanitaceae, and the few species with a veiidonot have 
the free gilis typical of the Lepiotaceae. (There are some exceptions to the above, bul they 
are discussed under individ ual species or genera.) 

The size and complexity of the T richolomataceae are such that no genera Uzationscan be 
made regarding edibility— other than that some are poisonous and some are not. Many 
have not beenadequately tested and others are too small to beofvalue.The safest approach 
is to learn the distinguish ing character i Stic s of each edible species— and there are some 
pienti ful co l leeta ble de leeta bles t hat are well worth getting to know! The most notable 
are the oyster mushroom (Pieur o tus os trea tu s), man-o n-horse back (Tricholomaflavo- 
virens), honey mushroom (Armillariella mellea), mats utak e (Armillaria ponderosa), 
fa i ry ring mushroom (Marasmius oreades). and blewit (Clitocybe nuda). Several lesse r- 
known species (e.g., Lentinus ponderoms) are also excellent 
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The Tricholomataceae embraces more genera than any other family of gilied 
mushrooms, and ils taxonomy is still in a State of flux. Many of the genera aredefined by 
esoteric Chemical and artalomical (microscopic) characteristics, which presents obvions 
problems when attem pling to constructfor use) a key based solely on field characters. It 
helps to break down the genera into three large groups: wood -in habi ting, shelflike forms 
(typified by Pleurotus); fle shy -stal ked, mostly terrestrial forms (typified by Tricholoma 
and Clitocybe ) t and thin, fragile- orcarlilagmous-stalked, terrestrial or wood -in habiting 
types (typified by Mycena, Collybia. and Marasmius}. 

In the following key, only the more dis tinet i ve genera are included; the moredifficult or 
obscure ones are then keyed out under the distinetives ones, sometimes on a species- 
by-species basis. 

Key to the Tricholomataceae 

1. Growing on other mushrooms; gills thick and w idely spaced or poorly formed to praciically 
absent A steroph ora, p. 200 

1. Not growing oo other mushrooms, or if so then giils well-developed, thin, dose 2 

2. Fruiting body pinkish to sal mon, orange, oryello w-orange; cap surfacecortspicuously ret iculale 

(netted or vemed and pitted); cap 2-5 em broad; stalk central or ofT-center, tough. spore prim 
pink ish; f eund ond ead ea ste rn ha rd w oods (e . g . , ma pie ) ; in f req uc ri t . . Rhodotus palmatus 

2. Not as above 3 

3. Stalk absent, or if present then typically off-center to lateral; usually growing on wood (or 

woody material such as colTee bean wastc or wood chip tnulch) or on moss 4 

3. S talk present, well-devdoped, more or less central; growing on ground or wood 6 

4. Fruiting body tough and leathery or corky; gid ed ges longitudinal ly split and cap densely hairy 

or cap conoentrically zoned or grooved (and often velveiy) and gi i Is often mazelike (forming 
clongatcd pockct s) or wavy; found on hardwoods (sec Polyporaceae& Alli es, p. 549) 

4. Fruiting body flcshy, or tf tough then not as above 5 

5. Edges of gills conspicuously serraied (toothed) or eroded, even when fresh 

Lentinm Lentinel(us f p. 141 

5. Not as above; gid edges usually entire (but sometimes wavy) ..... Pleurotus it ALlies, p. 132 

6. Statk ar ising from an underground “tuber” (the “tuber” cylindrtcal or bulbous, often hollow); 

cap usually scaly, fibrillose, or gran ti løse; nol tommon Squumanita. p. 197 

6. Not as above (but s talk may have a tapered underground “tap root") 7 

7. Cap granulose (covered with a layer of mealy or powdery granules that are sometimes washed 

off by rain); veil present (check young specimensfi, sometimes forming an annulus (ring) on 
stalk; stalk granulose below the veii Cyftodemw, p. 198 

7. Not as above; ved absem, or if present then cap and stalk not granulose 8 

8. Ved present, usually forming a distinct annulus (ring) on stalk . . Armillaria &. Alties, p. 189 

8. Ved absent or rudimentary and evanescent, not forming an annulus 9 

9. Gilis and stalk bruismg dark gray to black (sometimes slowly) ordevelupingsuchstains magr: 

bas id ia with siderophiious granules; not c om mon in our area . Lyophyltum & Adies, p. 1 73 

9. Not as above JO 

10. Stalk fteshy, usually at least 5 mm thick 11 

10. Stalk usually thin and hollow or stuffed and either fragile or cartilaginous (tough), typically 

5 mm Ihick or less (occasionally thicker but then wilh a tough cartilaginous outer nnd) . 23 

1 1 . Fruiting body partially or completely purpie, violet, or lilac when fresh (at least the gdls); odor 

not radishlike; usually on ground or compost . . 12 

1 1 . Not as above 13 

12. Gilis Ihick ish and f airly wdl-spaced; stalk iibrous and / or fibrillose; spore print whiie or lilac- 

tmged Laccaria, p. 1 7 1 

12, G ilis close, not thick; spore pl int duli or dingy pinkish Clitocybe & Al lies, p. 1 48 

13 Copious white mycehal mal usually present at base of stalk orin substrale, stalk and gills white or 
yello wish but not gray; cap and stalk dry, d ull, unpoUshed , often tough; stalk not hollow; sport 
print white; spores with amyloid warts; found in wood s or under trees Leucopaxillus, p. 166 

13. Nol with above features; spore print variousiy colored (white, buff, pinkish, etc.) ....... 14 
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14. Spore print w r hite, yellowish, or buff (or in one case brownish) 15 

14. Spore print pinkish to pinkish-buff 27 

! 5. Typically gro wi ng i n dense d ustcrs i n d tst u r bed soi l (al ong roa ds , path s, etc . , b u t some ti mes als o 
in woods); gills whitish to gray ; sialk at kast 1 cm thick: caps i> pically at kast 3 cm hroad ; spore 
print uhiic (not buff); basidia with siderophilous gramiles . . Lyophyihtm & Allies, p. 173 

15. Not with above features * 16 

! 6. G il I s pi n k i s h , fles h -colo red , c i nri a mon , or so me w hat vi naceous , t hickish a nd fai rly we I I-spa ced ; 
cap up lo 6 cm broad, stalk rather tough and fibrous, not white; spores spiny Laccariti, p. 1 7 1 

16. Nol with above features . , , 17 

17. Gilis typically adnate to decurrent 18 

17. Giils typically nolched, ad nexed, or even free ( occasionally adnate but not decurrent) ... 21 

18. Giils and flesh olive-yellow to yellow to orange; cap not viscid; giils not repealedly forked; 

growing on or near wood (but wood often buried or nol visible) or from roots 19 

18. Nol with above features * 20 

19. Fru i ting body orange to yellow-orange or with oli ve tones; cap and stalk smoolh, without 

scales, assoeiated with harduoods Umphaiotus, p. 146 

19. Fruiting body pale yellow to yellow, often with di! ferent ly colored seaks or fibrils on cap or 

stalk; associated mamly with conitcrs i richolotnopsis, p. 144 

20. Cap viscid or slimy wben moist and/ or gills thick, widely spaced, and c kan or waxy-Jooking 

(see Hygr ophora ceae, p. 103) 

20. Not as a bo ve Clitocybe & Allits, p. 148 

21 Growing on or near wood (somelimes very rotten or buned); flesh and giils often (but not 
always!) yellow to pale yellow Tricholomopsis t p. 144 

21. Notas above , 22 

22. Cap smooth, without fibrils or scales. usually u r hite to gray to grayish-brown or dark brown 

when fresh and moist; gills crowded, found in many habitats but especially in grassy or land- 
scaped areas or in mountains soon afler snou melis; spores amyloid . . Melunoleuca, p. 169 

22. Nol as above; cap variously colored (yellow, green ish, brown, grayish, white, reddish-browm, 

etc,); found in woods or with irees; spores not amyloid 7richoIoma t p. 176 

23. Spore print pinkish to ochre-brown; cap bell-shaped to conical when young, redd is h- brown to 

dark brown to blackish (the margin often paler); stalk similarly colored, minutely vel vety; 
odor usually streng and fishy or reminiscent of cucumber; giant cystidia present on gills; not 
common in our area (but w idesp read) Al aerocy stidia cueumis 

23. Not as above 24 

24. Cap conical or bell-shaped when young (buL may expand in age), often translucent-striatc when 

moist. margin not usually ineurved when young; stalk not polished or tough Afycena, p, 224 

24. Not as above 25 

25. GiUs purple to pinkish, flesh-colored, or dingy emnamon, rather thick and well -spaced; cap 

convex to plane or uplifted, not conical or bell-shaped; stalk tough, fibrous, not white; growing 
on ground; spores usually spiny Lacearia, p. i 7 1 

25. Not as above 26 

26. Cap small (up lo 2.5 cm hroad), cap and stalk golden-yellow to pale yellow and covered with 

scurfy or mealy pa rudes; gills creamy to yellow, usually adnate to decurrent; growingen logs 
and sticks of hardwoods in eastern North America and on aspen in the Southwest and Rocky 
M oun ta i ns " Cyptotrama chrysopeplum (~-X erulina ehrysopepta) 

26. Nol as above 27 

27. Gills typically adnate lo decurrent 28 

27. Gills notehed to adnexed or free, or s o mel i mes adnate Alarasmim t CoUybia, & Al lies, p. 201 

28, GiJJs and i or cap pale yellow ish to yellow, orange, pinkish, or greenish when fresh (may lade!); 

fruiting body small or minute (cap often kss than 2.5 cm broad), stalk usually 1-3 mm thick; 
cap usually depressed centrally in age; often found on logs or with grass, moss, or lichen 
. , . . . OmphalinaÅ Xeromphalina, p. 22 1 

28. N ot as above ........... 29 

29. Stalk thin, tough, and piiam or if thick then with a tough outer cartilaginous rind; gills usually 

adnate, if decurrent then usually widely spaced Xlarasmius, Co fly hia, & Al lies, p. 201 

29. N ot as a bo ve; gills ofte n decu rre n t , usual ly c lose or cr o wded Ctiiocybe £l A I lies , p . 148 
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PLEUROTUS& Allies 


Small to large wi.Hftt-inhabiiing mushroonu umaity growing sbclflike. CAP smoolh or hairy, dry 
or vnscid- Flcsh soft, rubbe ry, phani, or tough. GILLS adrnie lo dccurrcnt, edges typically not 
serrated. STALK. ab sent or if present usually lateral or of f -center, occasionally central. VE IL 
absem (cxcept in Pleurotus dryinus). VOLVA ahsent SPORE PRINT pak (white to yellowish 
pate Ulac t or pinkish) Spores smooth. not amyloid exccpt for Panelhis. 


THIS is an artificial grouping of pale -spored, wood-inhabitingagarics with a consistently 
off -center to lateral or absent stalk. The most common genus, Pleurotus , can be recognized 
by its rat her soft, fleshy fruiting body, Hohenhuehe lia includes a number of species once 
piaeed in Pleurotus but now segregated because of their semi-gelattnous to rubbery- 
pliant fiesh and large, thick-walled sterile cells(cystidia) on the gilis. /tøm/sand Panellus 
incorporate those forms with a tough, often hairy fruiting body (the latter with amyloid 
spores), while Phyllotopsis includes species with pinkish, sausage-s haped spores. 

All of the above genera are small but wide ly dist ri buted. The oyster mushroom 
( Pleurotus os trea tus) and its relatives are among our best ed i ble mush rooms, but most of 
the other species are either too small, too tough, or too rare to be of value. 

Key to Pleurotus & Allies 

i Veil present when young but often disappeal ing in age, fiesh very thicfc; cap medium-sized to 
large, typically with grayish fibri Is, hairs, or scales ( but sometimes whuish or ochre >; gili edges 
normally entire( not serrated); growing on hard w o od s (often li ving) Pleurotus dryinus, p. 136 
I Not with above features 2 

2. Ved present, at least when young, sometimes foiming an annulus ( ring) on stal k ......... 3 

2. Veil absent in all stages 4 

3. Fruiting body small, tough, brownish; cap less than 2.5 cm broad; veil membranous; spores 

amyloid, growing on dead hard woods Tectella pate lians ( ■ Purtus operculutas) 

3 . N ot as above; largjer ( see Lentinus & Lentinellus, p, 141) 

4. Cap rrnnute (2-8 mm broad), bluish-giav to bluish- black or grayish- black; fruiting body shaped 

like an mverted cup; gi I Is w id dy spaced, stalk absent, growing o n hard woods, shmbs, vines, 
etc., but not on mosses , . Resupinatus appUcotus 

4, Not as above T 5 

5. Cap smalt (less ihan 2,5 cm) and hairy, white to brownish; gilis forkingorvemlikeand very wavy 

(crisped); on hard woods in eastern North America Trogis crispaiset Sehizophytlum. p. 59U) 

5. Not as above ...6 

6. Cap small ( less than 2.5 cm), often rubbery orgelatinous, white to grayish; gihs often veinlike 

or even absent; usually (but nol always) growing on mosses. mostly northern Leptoglossum 

6, N ot as above 7 

7. Cap small or minute (up to 2.5 cm broad), while to creamy or ting^d purphsh or pinkish , . 8 

7. Not as above (Jarger and/ or differently colored) . Il 

8 G ills very w idely spaced and often with vej ns between them; stalk usually present and darkening 

in age from base upward; common along west coast , , , (see M arasmiellus ctmdtdus, p. 206) 

8. Not as above 9 

9 Fruiting body white or whitish, gilJs fa ir ly well-spaced to widdy-spaeed; fruiting body nol 

tough; spores not amyloid Pleurotus ( -C heimonophytlum) candidissimus 

9. Not as above; spores amyloid . . 10 

KJ. Gills pinkish-gray; cap usually with purplish or vinaceous tinis; growing in groups on dead 
hard woods (es pedal ly birch) Panellas ringens 

10. Gilis pallid to pale pinkish-gray; cap more or less same color and otten with a gdatmous layer 

when young; found on dead conifers( esperial ly larch) Panellus mitis 

11 Giils usually veined (especially ncar stalk or base of cap) or repealedJy for ked; gi Ils orange to 
yellowish orolive-ydlow, or if not then lower stalk brown and velvety (seeFaxillaceae, p.476) 

11. Not with above features 12 

12. Giils orange to yel I ow- orange, olive-ydlow, or yellowish 13 

12. Giils soTTie o( her color ( white, gray , brownish, violet, etc. . bm may age or dis color yellowish) 1 5 



Pteuroiusos trea tus, gili detail. The white gills, white or lilac-iinged spores, off-center stalk, and fleshy 
te x ture ty pi fy Pleuroius. (Dan Harper) 


13 . 

13 

14. 

14 

15. 

15. 

16. 
16. 

17 . 

17. 

I«. 

1 fi. 

19, 

19. 

20 . 
20 . 

21 . 

21 . 

22 . 

22 . 

23. 

23. 

24. 

24. 

25. 

25 . 


Cap densdy ha i ry or fu/z); s talk absent or rudimentary Phyltatopsin nidulam, p. 140 


Not as above; cap nol hairy, or if hairy then stalk present 14 

Cap hairy and laste bitter-acnd ar cap viscid when moist or old and flesh white 26 


Cap nol hairy ; flesh not white (see Omphalotus, p. 146) 


Cap tairly large lo very large { 1 0^50 cm broad when mature); either growing on hard woods and 


eapcoarsely hairy ar lound on or near conifers and stalk usually well-developed 16 

Cap smaller, or if Large then not as above . ........... . ..... „ ...... ♦ + „ . . 17 


Capcoarsdy hairy, growing on hard woods . Panus strigosus, p 140 

Stalk weH-developed: growing on or near conifers (see Lentinits ponderosus t p. 143) 

Cap with de nse brown ha irs and iibnls, tunnel- s haped or with a deeply depressed center, gi I Is 
decurrcnt, very crøwdud, pallid; stalk »ell-developed; comraon in the iropic* and alsoalong 
the Gulf o| Mexico Paiius ( -Lenlinelfus) ermitis 

N ot as above 1 W 

Cap only 2~4 cm broad, viscid when moist, pal lid to pale orange becorning pinkish to cara mel- 
brown; gills dose lo fair ly wel l-spaced ( not crowded); spores amyloid Panel lus langinquus 

Not with above features; common ... 19 

G ilts pallid (white to creamy, yeiiowish, or gray) 20 

Gilis da. r ker (lan to brown, reddi sh-brown, vi olet- ti med, etc.) 26 

Gills narrow (vhallow) and crowdcd; fruiting body small to medium-si/ed . . . . , 21 

Gills broad or fairly broad (deep), we! l-spaced lodose, but not crow ded; fruiting body medium- 
sized to large 23 

Cap pure white when fresh, but may become creamy in age Pleuroius porrtgens, p. 135 

Not as above , + # + . 22 


Cap dark gray is h- brown to bluish-blaek; usually found in the wild 

Hohenbuehelia atroeaerulea fsee N. pe tø foldes gro up, p. 136) 

Cap some s hade of brown or paler, found in wild or olien in gardens, flower pols, etc. ...... 

liohenbuehe/ia pelatoides yjoup & ot hers, p. 136 

Stalk absent or rudimentary, not weil-developed; cap with ridges and/ or spines; taste un- 

pieasanl H ohen bue helm uwstrucaius { %ee H. pet ah tides group, p. 136) 

Not as above 24 

Cap white to tan or pinkish-linged, olten breakmg up inio scales in age; stalk present; found 
on li ving hard woods felm, etc), often high up in the tree; wrdespread bul not yet reported 
from California; ed i ble but rather tough .... Ilypsizygus tessulatus f-pfeurotus ulntarius) 
Not as above . 25 

Stalk well-develnped and olten lemg (4-22 em); gillsusually adnexed or nolched; capereamy or 
linged pinkish, olten with watery spots; usually on living hard woods . Pleuroius elongaiipes 
Stalk absent, or dwell-developed t hen gills ty pically decurrent, cap white. gray , brown, greenish, 
etc.; ve ry common, especially on hard woods Pleuroius ostreatus &. others, p. 134 
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26. Cap small (3 cm brnad or less); gi Ils ochrc-bufT to brownish to pale d nnamon or tawny-olive i n 


o Id age; tasie usually acnd oi bitter Panellas stiptkus , p, 1 38 

26. Not as above; usually larger 27 

27. Cap densdy haii> Fanus rudis, p, 1 39 

27, Not as a bove; cap more or less smooth (or breaking up inlo scales) 28 

2K. Cap viscid when moist or in age, ycllow-green to olive-green, oiive-brown, or with violet tones; 
stalk absent or lateral; growing sheifl i ke Panellas serotinus, p. 13? 

28. Cap not vt&cid, violet to reddish-brown, tan, etc., but never greenish orydlow, stalk often udl- 

developed, lateral to ofT-center or central Panus conchatus, p. 138 

Pleurotus ostreatus (Oyster Mushroom) Color Plaf es 27, 28 


CAP 4-15 cm broad or more, oyster- or fan-shaped, cortvex becoming plane or sometimes 
funnel-shaped; surface smooth, slightly lubrtcous when moist but not viscid; color 
variable: white to gray, grayish-brown, tan, or dark brown (sometimes yeilowish in old 
age); margin i nro I led when young, often wavy or lobed. Flesh thick, white, firm but soft, 
tougher nearthe stalk; od or and taste mild. GILL5 fa irly cl ose, broad, decurrenl(if stalk 
is present), white or tinged gray but often discoloringyellowish in old age, STALK absent 
or if present usually short, stout, and off-center or laleralfbut sometimes central); 0.5-4 
cm long and thick; solid, firm, dry, usually hairy or downy at least at base. VEIL abseni. 
SPORE PRINT white to pale lilac or lilac-gray; spores 7-9 * 3-4 microns, oblong to 
eiliptieal, smooth, not amyloid. 

HABIT AT: Gccasionally solitary but usually in sheiving masses or overlap ping rows or 
columns on hardwood logs and stumps; sometimes also on standing trees, rarely on 
conifers; common throughout most of the northern hemisphere. Its preferred hosts 
include elm, eottonwood, alder, and syeamore, but in o ur area it favors oak and tanoak, 
producing large crops af ter the first fali rains and smaller crops thereafter through the 
spring. 1 have also seen stupendous fruitings (several hundred po unds!) gro wingm dusters 
in a treeless field where erushed coffee beans were dumped. It iseasily cultivated on a wide 
vane ty of substrates, including compressed sawdust, shredded Time magafcines, and 
presumably coffee gro und s. if an ""oyster log” is dragged home from the wild and kept 
moist, it will produce crops regularly. 

EDIBILITV: Edible and delicious— breaded and fried it is superb and remarkably remi- 
mscent of seafood. Be sure to check for small beetles between the gilis (these can be re- 
moved by dousing the mushroom briefly in water), and of course, for maggots. The tough 
stem or basal stump of tissue should be removed. Large specimens can be pounded like 
abalone to make them tender. P. ostreatus and its Asian counterpart, P. sujor-iajou, are 
now cultivated commerciaily and sold fresh under the name “tree cysters," 
CØMMENTS: Pure, pale, and graceful, the oyster mushroom iseasily distinguished by its 
white giils, tender flesh, smooth cap, and shelflike growth habit on wood. The cap color 
and position of the stem depend to some extent on the location of the fruiting body. When 
growing out of the side of a log, the stem is lateral orabsenLsincethereisno needtoelevate 
the cap. When growing from the top of a log, however, the stem can be central, teading to 
confusion with Clitocybe. The cap is generally darkerinsunlight and correspondmgly paler 
in dim surroundings, but distinet color forms also seem to occur, including a brown- 
capped form that grows on bush lupine along the ocean and a giant thick-fleshed form 
that is common on cottonwood in inland valleys. In faet, P. ostreatus has long been 
recognized as a "collective" species, i.e r , a gro up of closely related but distinet forms. 
Fortunately, they allappear to be edible, so that theirexact taxonomy needri'tconcemyou 
(at least, it doesn’t concern me!). Other species:/ 1 , sapidus is now regarded as a synonym for 
F. ostreatus; P. columbinus is a rare species with a bluish- or greenish-tinted cap, but is 
otherwise very simiIar;F. cornucopiae grows in dense, upright clusters on woody debris in 



Pleurotus porrigens ( Angel Wings) 

CAP 4-8 { 10) * 2-5 cm, fan-shaped to tongue- or petal-shaped; surface smooth, not viscid, 
pure white to milky-white, but so me times creamy in oid age, margin at ftrstincurved, often 
lobed or wavy, Flesh very thin, pliam, white, odor and taste mild. CILLS crowded, thin, 
narrow, white or yellowish, decurrent if a stalk is present. STALK absent or present only 
as a narrowed, stubby white base, VEIL absent, SPORE PRINT white; spores 6-7 * 5^6 
microns, nearly round, smooth, not amyloid. 

HABITAT: In shelving groups or overlapping dusters on old rotting conifers, especially 
hemlock; widely distributed. It is very common in the fail in the Padfic Northwest and 
nort hern California, but 1 have yet to find il south of San Francisco. 

EDIBILITY: Edible, but in my h u mb le fungal opinion, bland and insubstaniial. However, 
s ome people proclaim it supert or to P. os trea tus. 


Left Pleurotus porrigens, a Lh in white cousin of the cyster uiushroom that grows on dcad conifers 
Right Pleurotus dryinus ( see p. 136) resembles other cyster mushrooms, butboastsa veik remnants 
of whic h ca n be see n c li ngi ng to t he ma rgi n of the ca p. 


So you i hink oyster mushrooms or “tree cysters" i Pleurotus ostreatus) always grow on trees? Lefl: 
Clusters growing in a ireeless fidd on decomposmg coffee beans. Righi: A eluster growing out ofa 
kitchen chair ( I he owner of the chair claims to be a sloppy eater who unkno wingly hclpcd incubate 
the developing mycelium by sining in the chair A fortuitous Leak in his roof didted this crop of 
oyster mushrooms. He now waters the chair reguladyl) 


the Rocky Motimainsand probablydsewhere. It has a lined orridged, nearly central stalk 
and depressed or funnel-shaped cap that ts open (incised) on one side. It is edible when 
young but often develops a bitter or unpleasant taste in age. For a smaller, thinner, white 
species growing on conifers, see P. porrigens. 
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COMMENTS: Also known as Pleurocybeiia porrigens aod Pleuroteilus porrigens, this 
species can be distinguished from other types of Pleurotus by its thin, pliant, white fruiting 
body and narrow, crowded gilis, It is to rotting conifers what P. ostreatus is to rotting 
hardwoods— i,e. T c om mon and cosmopolitan. The shirting white fruiting bodies stand 
out vi vid ly in the forest gloom, looking so exquisitely pure and u nsul lied that it iseasy to 
see how they acquired the mckname**Angel Wings. >T Ot her species \P* lignatHisf-CHiocybe 
lignatilis) is a similar whitish species with narrow, crowded gilis and a more prominent 
stem. It frequently has a farinaceous od or and prefers hardwoods rather than conifers. 

Pleurotus dryinus (Veiled Oyster Mushroom) 

CAP 4-20 cm broad, broadly convex sometimcs becoming plane or slightly depressed in 
age; surface dry, with soft grayish flbrils or scales, but sometimcs whitish or i nage yellow- 
ish ; margi r at first inrolled . Flesh very thick, white, firm; odor mild to pungent or fragFant. 
GILLS decurrent, fairly cl ose, often ve i ned or forking on the stalk; white, but sometimcs 
disc olo ring yellowish in age. STALK 3-10 cm long, 1-3 cm thick, usually off-center but 
sometimcs central; rather tough, often short, equal or tapered downward; solid* whitish. 
VEIL tnembranous, white to grayish, form ing a slight ring o n stalk or leaving remnants 
on cap margin or disappearing entirely, SPORE PRINT white; spores 9=12 (17) * 3.5-5 
microns, elliptical* smooth, not amyloid. 

HABIT AT: Solitary or in small groups on ha rdwoods( usually li ving); widcly distributed 
but not eommom Alder is a favorite host, it is also reported on oak* and Pvc found it 
growing locally from the wound ofa living madrone, in December, 

EDIBILITY; Edible but rather tough. 

COMMENTS: The thick firm flesh and soft hairs orscalesonthecaparegood fjeldmarks, 
so is the veil when it is visible (see photograph at bottom of p, 135), It might be confused 
with lepideus , which has serrated gilis* or Panus strigosus , which is differently 

c olo red, P- cørticatm , Panus dryinus, and Amtillaria dr yina are synonyms. 

H ohenbuehelia petaloides group (Shoehom Oyster Mushroom) 

CAP 2-7 * 3-7 (10) cm, spatula- to funnef shaped orshoehom-like when uprightfi.e, split 
or open on one side), fan- or petal-shaped when shelflike; tape ring to a stemlike base; 
surface smooth or with a whitish bioom when young and often downy toward the base, 
moist to somewhat rubbery-gelatinous but not viscid except when very wet; some shade of 
brown, tan, or grayish-brown; margin often lobed or wavy, at first inc urved or inrolled. 
Flesh p liant, usually white (sometimcs watery tan). GILLS narrow, thin, crowded, dceply 
dec urrem, white or tinged gray, often becoming yellowish or creamy in age and often 
becoming c rispe d (wavy) in dry weather. STALK lateral or off-center, continuous with 
cap, often short (1-4 cm long), equal or tapered downward, up to 2.5 cm thick, white or 
grayish; fuzzy, downy, or mi nute ly hairy. VEILabsent. SPORE PRINT white; spores 7-9 
* 4-5 microns, elliptical, smooth, not amyloid. Gilis with large, thick-walled cystidia. 


H ohenbuehelia peiaioides group. Note the crowded gilis and shoe horn -s haped fruiting body. The 
white specks on the cap s at kft are an abnormal tty (probably a f ungal parasite). 





Hohenbuehelia petaloides group. Left: Close-up of giils. The edges often become wavy as the gillsdry 
om. bul are not serraled (toothud). Right: Thesc young spedmens rcmmd tnc of penguins, They 
came up in a pot ti ug mut composed largely of wood chips. 


HABIT AT: Usually in groups or small clusters on rotting or buried wood, sawdust mulch, 
etc. j widcly distributed. This species “complex* is common year-round in our arca in 
nurse ries, flower pots, landscaped areas where wood chip mulch has been used, etc. It 
occurs less commonly tn thc wild, usually on rotting conifers such as hemløck. 1 have seen 
it in Voscmitc National Park in the spring and falk 

EDI Bl LIT V: Edible, but not ehoice (according to most sources); I havcn't tried it. 

COMMENTS: Also known as Pleurotus petaloides, this species and its close relatives 
are best distinguished by their crowded gilis, brown cap, white spores, and lateral stem 
or stcmlikc base. Terrestrial fruiting bodies arc often rcminisccnt of upright, rolled-up 
leaves or shoehorns, while those that grow shelflike on wood are usually fan-shaped as in 
other oyster mush rooms. The gelatinized layer of tissue beneath the surface of the cap is 
setdom evident unless the spccimens arc watcrlogged, U nder thc microscope, however, it is 
often disecrnible. H, geogenia is a ve ry s i milar species with a hazeLbrowntoydloW’brown 
cap that differs microscopically, Likc H. petaloides, it is apt to be looked for in Clitocybe, 
but the cap is open or split on one side and the stalk is usually off-centcr. Other species: 
H* atrocaerulea has a brown to bluish-black, mussel-shapcd cap which is felty at least 
toward the base; it grows on wood, including yucca. H. ang ustatus has a pale (pinkish- 
buff) cap and round spores. //. maslrucatus hus a grayisheap, unpleasant taste, and broad 
gi lis that are fairly well-spaced. All of the se species were former ly mel ude d in Pleurotus v 


Panellus serotinus (La te Oyster Mushroom) 

CAP 2.5-10 (15) cm broad, kidney- or fan~shaped; surface viscid when moist or in age, 
color variable: oli ve-green to yellow-grecn, ochre, greenish-brown, or with violet tones; 
margin i nc ur ved, often i obed or wavy. Flesh thick, firm, whste, with a gelatinous layer 
under the cuticle. GILLS adnate to decurrent, close, pale orange to ochraceous to pale 
ydlow, often fading in age. STALK absent or if present, lateral ly attached, s hort, and 
stubby (0, 5-2 .5 cm Song); yellow to brownish orcolored like cap, but hairy or velvety . VEIL 
absent. SPORE PRINT yellowish; spores 4-6 * 1-2 måcrons, sausage-shaped, smoolh, 
typically amyloid (at least in dried specimens). 
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HA BIT AT: Scattered or in s hel ving groups on dead hardwood logs and branches (espe- 
cially wild cherry), sometimes also on conifers; widely distributed. Fairly common in the 
Pacific Northwest in the fali and winter, bul I have yet to find it in ourarea, Like Flammu- 
lina velut ipes» it is a cold-wcather fangus, and its appearance is usually a sign that the 
mushroom season is almost over. 

EDIBILIT Y: Ed i ble but mediocre; it sometimes develops a bitter taste as it ages* 

COMMENTS: The viscid, greenish to yellowish or violet-tinted cap and pale yellow to 
orange gilis, plus the s hort, stubby stem and growth on wood make thisaneasy mushroom 
to recognize, According to Alexander Smith, the spores of some forms do not display 
the amyloid reaction unti! dried out or stored in a herbarium. 


Panellus stipticus 

CAP 0.5-3 cm broad, spatula-, kidney-, or fan-shaped, convex to plane ordepressed near 
the stalk; surface dry, minu te ly hairy or scurfy, buff to ochre-buff, tan, brownish, or 
cinnamon-brown, sometimes concentrically zoned. Flesh thin, tough, white or pale 
yellowish; taste usually acrid or astringent. GILLSclose, narrow, often forked, brownish 
to pale cinnamon or ochre-buff; adnate lo decurrent, often luminescent. STALK 0.5-2 cm 
long, 3-8 mm thick, off-center to lateral, usually narrowed at base, often somcwhat 
flattened; same color as cap or paler (to nearly whitish). VEIL absent. SPORE PRINT 
white; spores 3-5 * 1.5-3 microns, elliptical tooblongorsausage-s haped, smooth, amyloid. 

HABITAT: Usually gregarious or in cl us ters or overlapping tiers on dead hardwoods; 
widely distributed, more common in eastern N orth America than i n the W est, 1 1 occurs m 
Cahfornia but J have yet to find it in our area. It usually fruits in the fali, but the fruiting 
bodies do not rot quickly and conscquently can he found practically year-round 

EDIBILITY: Inedibledue to its small size, tough texture, and bitter taste. 

COMMENTS: But for its luminescent giils, this listless little wood-rotier wouldn’t 
attract enough attention to merit mentiom Bccause of the brownish gillsitcan bemistaken 
for a Crepidotus or small Faxillus , but the spore print is white and the texture mueh 
tougher, The species epithet refers to its use as a styplic (blood-clotter). For ot her listless 
Panellus species, see the key to Pie urorus and Allies* 

Panus conchatus (Smooth Panus; Conch Panus) 

CAP 4-17 cm broad, broad ly convex becoming plane or broadly depressed in age, surface 
dry, smooth or minutely downy, often cracked into small scales in age; vsnaceous-brownor 
violet-tinted when y o ung and moist, fading to brownish, reddish-brown, or tan in age or 
as it dries; margin often wavy, at first inrolled. Flesh rather tough, firm, white; taste mild. 
G1LLS decurrent, fairly ciose, narrow, often forking near stalk, tan to buff, or when moist 
often violet-tinted. STALK 2-5 cm long, 0.5-3 cm thick; offeenter to lateral or sometimes 
ce n t ra 1 , usua lly ta pered d o wn wa rd ; s o lid , t ough ,colored more or Jess li kc cap; co ve red wi t h 
fine hairs at least when young, VEIL absent. SPORE PRINT white; spores 5-7 * 2. 5-3.5 
microns, elliptical, smooth, not amyloid. 

II ABIT AT: Sølitary or in small groups or clusters on hardwood logs, stumps, and fallen 
branches; widely distributed but rather i nfrequent in ourarea, whereit fruits in the winter. 

EDIBILITY: Tough but apparcntly harmless. 

COMMENTS: Also knownas F. torulosm, this mushroom is almost emi rely violet when 
young and moist, but fades in age to tan or reddish-tan. The color, plus the growth on 
wood, decurrent gilis, and non-hairy cap are good fieldmarks. The stem is sometimes 




Pimus conchatus ( -P . torulosus). These specirnens are browmsh, bul were distinctly violet or vi nå- 
et: cu s when y ounger (just iike P. rudis), Note smooth (not hairy!) cap and growth on wood. 


central, leading to eonfusion with Clitocybe, and it is consequently keyed out under that 
genus. The cap is not hairy as in P. rudis, nor do the giils have serrated ed ges as in 
Lenunus, 

Panus rudis (Hairy Panus) 

CAP 2.5-10 cm broad, fan-shaped or wedge-shaped to somewhat irregular in outline, 
convex becoming plane or depressed; surfaee dry, covered with dense, coarse, stift, 
vdvety hairs, reddish-brown to tao, but often violet when fresh and wet; margin tneurved, 
often iobed. Resh iough, thin, white; taste slightly bitter. GILLS dccurrcnt, dose, nar- 
row, cdges entire; white, creamy, or coiored like cap. STALK a short, stout plugof tissue 
up to 2 cm long, off-center to lateral or sometirnes central; tough, solid, hairy like the cap 
and more or less same color. VEIL absent. SPORE PRINT white oryellowish, spores 
5-7 * 2-3 microns, elliptical, smooth, not amyloid. 

HABITAT: Usually in groups on rotting hardwood stumpsand logs, widely distributed. 
i have seen it several times in the fali on tanoak, but it is rather rare in our area. 

EDIB1IJTY: Edible but very hairy. You’d do betler ta brush y our teet h with it than eatit. 


Panus mdis grows un hardwood stumps and logs. The cap is hair>, the stalk off-center to lateral. 
Young specimen al lefl has a violet cap, mature individuals al righi are tam 
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COMMENTS: The hairy cap, tough texture, white spores, and shon lateral to off-center 
stem set this singular fungus apart. As in P. conchatus, fresh wet caps are a gorgeous deep 
violet, but soon fade to reddish- or pinkish-brown. 


Panus strigosus (Giant Panus) 

CAP 10-40 cm broad ormore, fan-$haped to broadly convex, plane, orslightlydepressed; 
surface dry, wilh coarse hairs, white to buff or creamy, discoloring yellowish in old age or 
when dried. Flesh thick, rather tough, white or yellowish, taste mild, GILLS broad, white 
to buff or even tinged lilacorbrownish, beco mi ng yellowish inddage; usually decurrent, 
ed ges typically entire, STALK 2-15 cm kmg, 1-4 cm thick, usually off-center or lateral; 
solid, tough, white to buff or aging yellowish; equal or thicker below, coarsely hairy 
especially toward base. SPORE PRINT white; spores 10-13 * 3-5 microns, oblong, 
smooth, notamyloid. 

HABIT AT; Solitary or clustered (but rarely morethan four together), usually in wounds 
of living hardwoods; wide ly distributed but rare, at least in the West. Et favors mapleand 
bireb, but oecurs in Arizona on walnut. Three gigantic local specimens were brought to 
me, but the collcctor didn't note the host Each cap was more than two feet in diameter! 

EDIBILITY: Reportedly edible, but too rare and tough to be of consequence. 

COMMENTS: But for the hairy cap this humongus fungus might be mistaken fora giant 
oyster mushroom (Pleurotus os trea tus), l^entinus ponderosus rivals it in size but grows on 
conifers and is not as hairy. The species epithet means **st rigose,” which means hairy. 


Phyilotopsis niduiam A common wood-inhabilor, easily told by it s hairy or fuzzy cap, orangtsh to 
yellow-orange gills. and obnoxious odor Note the absence of a stalk. 


HABIT AT: In groups or sheiving masses on rotting logsand stumpsfof both hardwoods 
and conifers); wideiy distributed. In our area it is common on dead oaks in the fali and 


Phyttotopsis niduiam 


CAP 245 cm broad, more or less fan-shaped to scallop-s haped inoutline, broadly convex 
to plane; surface dry, often covered at first witha white chamois-like, cottony pubescence, 
otherwise pale orange to orange-buff, yellow-orange, or fading to buff, and densely hairy 
or fuzzy, margin at first inrolled. Flesh colored like cap or paler; od or typically strong and 
disagreeable (hke sewer gas or rotten eggs), but sometimes mild. GI LES dose, narrow, 
orange-buff lo orange-yellow or pale orange. STALK absent or rudimentary. VEIL 
absent SPORE PRINT pale pinkish to apricot-pink lo pinkish-brown; spores 5-8 « 
2-4 micro ns, sausage-shaped, smooth, not amyloid. 
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winter, and in the Sierra Nevada and Rocky Mountams E have scen it on aspen. 

ED1BILITY: Unknown, The od or is so disgusting that only a zealot with the iron con- 
stitution of Charles Mcllvaine would consider eating it. 

COMMENTS: Formerly known as C laudopus nidulans and Panellus nidulans, this 
rather atiraciive pale orange shdving mushroom is easily recognized by its pcach-fuzz- 
like cap and obnoxiousodor(the latter feature* however, is lacking in some collections). 
Paxillus panuoides is some w ha i si m ilar, but has yellowish-buff spores and veined or 
forked gi II s. Cre pido tus species have brown spores. Panellus species have white to yel- 
løwish spores, while Claudopus species have pinkish spores but do not have orange giils. 


LENTINUS & LENTINELLUS 


Small to medium-sized or vrry large futigi usuaily growing on wood. CAP often hairy or scaly. 
Fiesh firm ut tough. GILLS usuaily ad na te to dec urrem, edges usuaily toothed „ serrated. or ragged. 
STALK absent to lateral, off-eenter, or central. VhJL absent or s urnet i mes present and forming 
a slighi an nu lus (ring) on stalk, VOL V A absent. SPORE PRINT h hite ioyeUowish or ba/f. Spores, 
smouth ur rough T amyluid (Lentirieltus) ot not amyloid {Lentinus } i 


THESE pale-spored* wood-inhabiiing agarics can usuaily be recognized by their ragged 
or serrated gr 11 edges {see photo on nexi page). Ot her white-spored wood-inhabitors do 
not normally have serrated gilJs unlcss they arc very old or we at hered, In l^en tinellus the 
fruiting body is small to medium-sized and the spores are amyloid, w hile in Lentinus the 
fnj i t ing body is someti mes giga n tic a nd Ihc s po re s a re n ot a m y 1 oid . 1 n b ot h ge ne ra t he stalk 
can bc central, leading to confusion with Trichotomopsis, Clitocybe. Armillarielta, and 
oLher wa od-rotters, but more often than not it is off-center to lateral or even absent, 

Both genera are small and neither is particularly common, at least in our area. Some 
of the fleshier Lentinus species are edible, but by and large this group is not one to tempt 
the “ load stooMe sten" A notable exception is Lentinus T richolomopsis) edodes, 
the renowned shiitake or “black mushroom" of Oriental cuisine. For cent uriesit has been 
grown on log“teepees" in Japan, and more recently on sawdust mixtures. It is now being 
grown commercially in North America and is sold fresh or dried in many markets and 
specialty shops, Shiitake “logs" (cul ti vation kits) are even available for those who want to 
row their own (sec photo on p. 3 1 ). In Nonh America the shiitake has not yet been found 
in the wild* but it may very well escape cultivation and eslablish itself on native oaks (or 
other hardwoods). For this reason it is keyed out below, along with severalother species. 

Key to Lentinus & Lenti nellus 

I Stalk typicaJly welFdevdopcd and central to off-center or sometimes lateral 2 

1. Stalk typically absent or present only as a stubby lateral point of attachment to wood, not 

welFdeveloped /, end nellus ursinus &. oihurs, p. 144 

2. Veil present when young, often leav ing remnants on stalk and, or cap in age 3 

2 . Ved absent (check young speeimens if possible) 6 

3, forind on hardwoods along Gulf of Mexico and in tropics; fruiting body Coltybia-like but 

lough; gi Ib usuaily s ta in ing redd is h- brown when biuised . , L endnu s detonsus 

3. Not as above 4 

4. Usuaily growing on conifers (induding fencc posts and railroad tics); cap whitish to buff or 

yeliow, of ten with darkerscales ...... Lentinus lepideus, p. 142 

4 , N ot as a bo ve; gr o w i ng on ha rd woods ør culltv at ed com me roa I ly 5 

5, Cap with a dense coating of dark brown to black hairs or small scales which become sparser 

in age, revealing the whitish to buff background; ved Jeavinga slight ring on stalk or remaming 

intact (c over ing the gilJs and never breaking) Lentinus tigrinus 

5. Cap brown to dark brown, often with whitish veil remnants (e&pecially near margin); native to 
Asia, cultiv ated in U.S. but nol yet naturalized (see photo on p. 3 1 ) ..... . Lentinus edodes 



Gili detail in Lentmus panderosus. The serrated edge&are c harat: te ris tie of Leminus and Lentinellus. 

6, Cap more than 8 cm broad when mat u Fe; stalk over 1 cm thick; Iruiting body tough or hard; 
fovmd on or near conifers (but wood sometimes buried!) , . . . . L c ntinus ponderosus, p. 143 

6, Not as above; smaller ....... 7 

7. Growing m dusters on hardwoods, stalks otten lused; caps some shade of brown, often 

irre gular or nus s hapen and deeply depressed in age, nol uncommon in eastern North America, 
much rarer in the West Leniinellux cochleatus 

7, N ot as above ............ 8 

8. S talk usually groo ved and stuffed ( inside) with soft whilish lissue; cap and stalk reddi sh-brown 

lo pinkish-brown, smooth; taste usually acrid; found on ground or woody debris, spores 
amyloid L tntint lius nmphalodt s 

8 . Not with above features . . . . . 9 

9. Cap 3-8 cm broad. pinkish-tan to tan; found on conifers (e,g., Sitka spruce) along the Pac die 

Coast L entinus kwiffmtwii 

9. Cap up to 4 cm broad* brown to orange-brown or cinnamon; found on hardwoods, widely 
distributed Lentinus s uha tus 


Lentinus lepideus (Train-Wrecker) 

CAP 5-15 (20) cm broad, eonvex to plane; surfaee dry orslightly viscid, whitish to buff or 
pate yellow, but usually with d arker (brownish) scales; margin some ti mes beaded with 
d ro plets when young. Flesb thick, tough, white, but often aging or b ruising yellow; not 
decaying readily, odor usually disti net i ve (pungent orfragrant). GILLS usually decurrcnt 
bul sometimes notehed or adnate, whilish to buff or in one form yellow, oflen bruising 
brownish and/ or yellowish in age; edges entire when young but often serrated in age, 
STALK 3-5 cm tong, [ -3 cm thick, central to somewhat off-center, tapered at base; solid, 
tough and hard, colored more or less like cap, usually with brownish to reddish-brown 
scales or fibrils below ring. VEIL membranous^ forming a pallid, superior toapical ring 
on sialk which may bc slight or disappear in age. SPORE PRINT whilish; spores 9-12 
* 4-5 microns, al most cylindrical, smooth, not amyloid, 

HABIT AT: Solitary, scattered, or in small groups onconifer logs, stumps, fence posts, and 
other lumber, sometimes also on oak; widely distributed and fairly common in cool 
weaiher in the coniferous forests of the West, but rare in our area and less frcquent than 
L . ponderosus in the Sierra Nevada. It used to be common on railroad ties, resulting 
in derailments and the common name, “train-w recker.” It causes a brow n rot in its host. 

ED1BIL1TY: Edible and quite good, but the tough flesh requires thorough cooking. 
Use only young caps cider specimens may have an unpleasant laste. 

COMMENTS: The scaly cap, serrated giils (at least in age), membranous veil, white 
spores, and growth on wood (sometimes buriedf) set apart this species. Like L. pande- 
rosus, it decays slowly, and old or weathered specimens can be difficult to recognize. 
SeveraJ variants occur, including a yellow one. 


142 


Lentinus ponde rosus* Lefl: Mature spéumcns gr owing from a logbuncd bya landslide. Expos&d taps 
areapt to be scatier ihan shdtercd oncsjBob Winter) Right: Y oung spcd mens. NotedecunentgilLs. 
5ee p. i 42 for dose-up of thc serrated gi Ils, and p. 43 for a picture ofa dump growing in a lakc! 

Lentinus ponderosus {Fonderous Lentinus) 

CAP 10-50 cm broad or more, convex to plane or somewhat depressed; surface dry or 
slightly tacky, at first smooth but in most cases soon breakingup i nto large scales, revealing 
the white flcsh bcneath; color variable dcpcnding on age and exposure: white to tan, 
yellowish, brownish, or pinkish- brown, usually discoloring yellowish or orangish in 
age. Flcsh ihick T tough, not rcadily decaying, white (but may age or bro ise yellowish); odor 
often fragrant. GILLS typically dec urrent, fa irly close, white to yellowish, but often 
devdoping orangish to rusty-brown statns in age, edges serrated or torn, at least at 
maturity, STALK 5-20 cm long, 2-8 cm thiek, central or off-center, usually with a nar- 
rowed, rooting base; solid, hard, tough, whitish aging yellowish to brown or rusty-o range, 
often with brownish patches or scales. VEILabsent, SPORE PRINT white; spores 8-12 
* 3-5,5 microns, elliptical, smooth, not amyloid, 

HABITAT; Solitary or mgroups or dusters on or neardead conifers (but often appearing 
terrestrial) in the late spring, summer, and early fail; known only from western North 
America. Although not common in most areas, it is very conspicuous because of its large 
size. 1 have never seen it at low elevations, but tt is often abundant in thc Sierra Nevada 
in thc summer on lodgepole pine. I have a tso collected it on ponderosa pine in the South- 
west. It produces a brown rot in its host. 

EDIBILITY: Edible and choicc, but thorough cooking or parboiling is required because 
of its toughness. Biologist Bob Winter of Fresno says that it is avidly sought by Japanesc- 
Americans as a shiitake- and matsutake-substitute, perhaps because of its chewy texture. 

CO MM EN TS; This large, tough mus h ro om rivals Catathelasma impehatis and C ti to- 
cybe gigaruea for the title of "Most Hu mongus Gilied Fungus Among Us.^Thc former, 
however, has a vcil and the latter has a fragile cap, and both are terrestrial, whercas L 
ponderosus lacks a veii and grows on or ncar wood. Panus strigosus can also be very large, 
but grows on hardwoods and has a hairy cap and non-serraied gilis. The fragrant odor of 
L ponderosus is sometimes re miniscent of thc matsutake (Armfflaria ponderosa ), but 
that species is terrestrial and has a prominent veil. Smaller specimens can be confused 
with L. lepideus, which is rather similar in overall aspect butalso has a veil. The cap color 
and degree of sealiness vary considerably from specimen to specimen (depending on age, 
temperature, and exposure to direct sunhght), but che size, toughness, and decurrcnt 
gilis with serrated edges are distinetive. 
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Lentinellus ursinus. Note hat ry cap, ragged or serrated g Li 1 ed ges, and near absence of stalk. 


Lentinellus ursinus 

CAP 3-10 * 2-5 cm, kidney- to fan-shaped in outlinc, broadly eonvex bccoming plane; 
surface dry, dark brown to brown, yellow-brown, or reddish-brown, with sparse to de nse, 
brown to dark brown pubescencc (fine hairs), at least toward the stalk; margin usually 
smooth, often paler and lobed, at first incurved. Flesh thin; taste slowly acrid or bitter. 
GILLS decurrent (if stalk present), close, broad, dingy white to pinkish-brown with ragged 
or coarsely toothed ed ges. STALK absent or rudimenta ry. VEIL absent. SPORE PRINT 
white; spores 2.5-5 * 2-3.5 microns, nearly round, with minute amylotd spines. 

HABITAT: On rotting logs and stumps, usually in groups or shelving dusters; widely 
distributed. It grows on both hardwoods and conifers bul is not common in our area. I 
have foutid it in the late fall and winter on Douglas-flr and live oak. 

EDIBILITY: Inedible due to the bitter or acrid taste. 

COM MEN TS: This flaccid, fieshless, featureless fungus could carelessly bemistakenfor 
for a decrepit oyster mushroom (Pie uro fus ostrea tus) were it not for the ragged gills and 
ha i ry cap. L. flabeilif ormis is a si mil ar but slightly smaller spedes with whitish pubesence 
on the cap. Another widespread species,/., vulpinus, also has whitish pubescencc (al least 
at the base of the cap), but is often ribbed or reticulate and sometimes has a stalk; il favors 
hardwoods. Still another species, L> mo manus, can be told by its wdl-spaced gilis and 
tendency to fruit on dead conifers, usually at higher elevations after the snow mdts. 


TRICHOLOMOPSIS 


M cd ium-s Ued mus hroa ms usually found on or near rotting wood CAP smoot h or scaly , not vise id . 
Flesh ojlen yeliow. GILLS an at hed, usually yeikt w. STALK ty phaily central, fleshy. VE] L abserrl 
or evancscj.nl- VOLVA abient. SPORE PRINT white. Spores smooth, nol amyloid. Cy^tidia 
a bunda ni on the edges of Ihe gills. 


T H 1 S i s a sma 11 ge n u s o f wo od - i nha b i t i ng aga ries f o rmerly d i st ri b u t cd a m ong Tricholama, 
CUtocybe , and Collybia. In most species the fruiting body is largely yeliow, but in T 
platyphylla it is white to grayish-brown. Tricholom opsis may occasionally appear 
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terrestrial, but the yellow gilis a nå ycll ow flesh., a bsence of a vcil, and central, fleshy sta Ik are 
distinctive. None of ils members arc parficularly good eating. Of ihc species keycd below, 
only T. rutilans is common in onr area. 

Key to Tricholomopsis 

L Lower portion ot stalk dark msty-brown to black ish-brown and velvety from a coating of 

mi nu te ha irs; usually growing in tufts or dusters (scc Flammulinti vrtulipes, p 220) 

L Notas above ....... * * * 2 

2. Cap and s talk yellow, or yellow bencath a laver of eolorcd fibrils or scales; flesh and gi I is pale 
yellow to yellow 3 

2, Not as above T. platyphyUa & others, p. 146 

3. Cap grayish to black at the center or with small grayish-brown to olivc-hrown to blackish 

scales T r decora{$tt T rutilans, below) 

3. Not as above 4 

4. Cap and,' or staik with reddis h to pur pie-red scales or li bi ils . Tricholomopsis rut Hans, below 

4. Cap basically yellow, without dtfferently coiored scales or fibrils, at least when yeung (but 

may have brownish fibrils or streaks in age) T. sulf ureo ides Si others (see 7^ rutilans , below) 

T richolomopsis rutilans ( Plu ms and Custard) 

CAP 3-1 2 cm broad, convex beeomi n g plane; surf ace d ry, yellow, but covcred w ith da rk red 
to purple-red scales or fibrils which bccome sparser in agp or toward the margin. Flesh 
Ihick, firm, pale yellow, odor mild. GILLS adnate ornotehed, close, yellow to pale yellow. 
STALK5-I0(J8)cm long, 1-2.5 cm thick,equal or slightly thicker below, dry, yellow with 
reddish or reddish-purple scales like those on the cap (but usually sparscrand sometimes 
entirely yellow in old age. VEIL abscni. SPORE PRINT white; spores 5-7 * 3-5 microns, 
clliptical, smooth. Cy stidia on gill cd ges numerous, club-shaped. 

HABIT AT; Solitary, tufted, or in small groups on ornearrottingeomfers, wood chips, and 
humus rich in lignin; widely distributed, Fairly common tn our arca in cool weather(late 
fali, winter), but rarely fruiting i n large numbers. 1 find it most often with red wood a nd pine. 

EDIBILITY: Edible, bul according to Chroogomph wj-connoisseur Ciro Milazzø — 
who was born and raised in Brooklyn — "it tasies likerottingwood."Sincervenevertasted 
rotting wood, I cannot attest to the validity of this statement. 1 wasn’t born and raised in 
Brooklyn either. 


Tricholomopsis rutilans is a bcauiiful wood-loving agaric with dark red scales on the cap and staik. 
I hc scales arc not al ways as dense or prominent as ihose on the young specimens pictured here. Also. 
the cap tends to broade r wit h age. T. decora( not til ustiaied ) has oli ve-brown to blac kish scales ihat 
ane mueh spaiser t han t hose of T. rutilans. 
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COMMENTS: A real beauty when fresh, this mushroom is easily rccognized by thedaFk 
red or purple-red fibri Ilase scales on a y el lo w back gro und (hence its Briush name,“plums 
and custard”). This color combination is practically unique among fles hy-stem med, 
white-spored agarics. If you Tind whal looks to be a small 7 \ ruulam with an emirely 
yellow stem, you probably have T.flammula, a questionably distinet species, T. decora 
is also quite similar, bul has gray to brownish or black cap center and / or scales. 1 find it 
occasionally on rotting redwood, but it is more common fart her north. Finally, thereare 
severai entirely yellow species also found on rotting c oni fers, including: TV flavissima, with 
a fibrillose, fri nged cap margin; and TV sulfttreoides, partial tohemlock, withancvanesccnt 
veil, and a cap that develops small brownish scales ørstreaks in age. T. rt/rifa^wasorigi- 
nally placed in Tricholoma, T. decora in Ctiiocybe, and TV sulfureoides in Pleurotus. 

Tricholomopsis platyphylla (Broad-Gill) 

CAP 4-12 cm broad, c on ve x to plane or centrally depressed; surface smooth, not viscid, 
ofien streaked, dark brown to grayish-brown, or sometimes pallid with a darker center 
and/ or fibrils. Flesh pallid, thin. C1LLS adnateormore often notehed, well-spaeed, very 
broad (deep), often splitting or with eroded edges in age, white or grayish. STALK 6-12 
cm løng, I -3 cm thick, equal or thicker beio w, w hite or flushed capcolor, hollow in age with 
a tough o ute r rind; base usually with white mycelial c ords attached, VElLabsent. SPORE 
PRINT white; spores 7-9 * 4-7 microns,elliptical, smooth. Cystidiaabundantongilledges. 

HA BIT AT: Solitary or in small groups on or near rotting logs and stumps, especially of 
hardwoods, widely distributed. In eastern North America it is common in the spring and 
early summer when few other mushrooms are out and about, and it is also said to be quite 
common in Arizona. In our area, however, it is rather rare and fruits in the fali and winter. 

EDI Bl LITY: Not recommended. S orne pe o pie are ad verse ly affeeted by it and theflavør 
is poor. Also, it is not particularly easy to identify. 

COMMENTS: This mushroom has few obvious relatives and has consequently been 
placed in severai different genera, including Collybia and Oudemansiello. It issomewhat 
re miniscent of Plute us cervinus* but does not ha ve pinkish spores. If not ciearly gro wing on 
wood it can be mistaken for a Tricholoma or robust Collybia t but the very broad, fre- 
quently eroded gi I ls and white mycelial cords (rhizomorphs) are distinetive. The latter 
may only be evident if the mushroom isdugoutcarefullyandcompletely,andeventhcnare 
sometimes absent. TV fatlax is a closely related species with yellowish-tinted giils and stalk, 
found on conifers in the Rocky Mountains. 

OMPHALOTUS 


Golden- yettow to otive-yellow to bngh t o range mushraoms gro ivin# from hardwood ireet, stumpt, 
and roott; often clusiered. CAP smooth. GI LI S wdl-dcvdopcd, wiih acute edges. typkally 
decurrent, often luminesrent whenfresk STAI.IC central or ofPcemtr, fkshy, VEIL and VOLVA 
absent. SPORE PRINT white or tinged yellow. Spores smooth, not amyloid. 


POPULARLY known as “ja c k-o- la ntern mushrooms,” these are brightly eolored agarics 
with a fleshy stem and decurrent giils that often glow in the dark, Theirluminescenceisbest 
seen by sitting alone in a dark closel with the mushroom while eating a grilled cheese 
sandwhich. Unless you are a voracious eater, this method helps combat boredom while 
allowing your eyes lo adjust to the darkness. Af ter a few minutes an eerie silvery-green 
glow r will become visible, growing grad ua tly brighter with each bi te (of the cheese sand- 
which) untii each gili is clearly outlined. Frcsh, activcly-sporulating specimens glow the 
brightest, but even they will not always cooperate. 
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Jack-o-lantcrn mushrooms are strictly wood-inhabitors, but frequentiy appear terres- 
trial because they like to growon roots or old t buried stumps. Two to f our species occur in 
North A merica, but o nly one on the west coast. T hey contain muscarine and are poisonous. 

Key to Omphalotus 

I, Fnjiung body pumpkin-cotøred (bright yellow-orangje to orange); common in eavtem North 

America, Mexico, possibi) the Southwest O. oiearius (see O olivascens, bclowl 

L Fmiting body golden-yellow to ydlow-orangc, but usuaJly to ned with olive (somelijues 
other colors also present); restricted to the west coast O . otivascens t bdow 


Omphalotus olivascens Color Plates 40, 41 

(Jack-O-Lantern Mushroom; Western Jack-O-Lantern Mushroom) 

CAP 4-16 (25) cm broad, broadly convex becoming plane ordepressed; surface smooth, 
nol vi sd d, color variable: brigbi golden-yellow to orange with olive tones often present 
also, varying to duli orange, brownish-o range* olive, or slightly reddish, Ftesb rather 
thin, plian t, c o lo red more or less like cap, od or mild C1LLS olive to bright y ello w-o range 
(often yellow with olive tints), decurrent, close, usually luminescent when fresh. STALK 
4-20 cm long, \ A (8) cm thick, central to off-center, equal or tapered downward, solid, 
dry, more or less colored like cap or gilis, ordingier olive, SPORE PRINT whiteto yellow- 
ish; spores 6-8 « 5.5-7 microns, elliptical to nearly round, smooth. 

HABITAT: In tufts or clusters or occasionally solitary on or around hardwood trunks, 
slumps, and buried wood; known only from the west coast, but replaced elsewhere by 
O l ø/etfriuj(seecomments), Common in ourarea from fali through earlyspnng,especially 
on oak, manzanita, madrone, and chinquapin. 

ED I Bl LI TY: Poisonous? Profuse sweating and gastroi ntesti nal distress are typical symp- 
toms; muscarine is one of the toxinsf see p. 894). It is sometimes eaten under the mistaken 
impression that il is a chanterelle, 

COMMENTS: The bright yellow-orange to olive color, dec urrent gilis, pale spores, and 
tendency to grow in clusters distinguish this handsome mushroom. The chanterelle 
( Cantharellus cibarius) is somewhat similar but has thick, shallow, blunt,foldlike gii ls and 


Omphalotus olivascens ofte n— but not always— grows in clusters. The gilis are well-developed, 
decurrent, and have thin edges. Entirc fruiting body is goiden-ydlow to orange or olive (see color 
plates), includmg the flesh 
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white flesh; the false chanterelle (Hygrophoropsis auran tiacus) is smaller and has oranger, 
repeatedly forked gi Lis, while Gymnopilus species have dark orange to rusty-brown spores. 
All lack the o li ve tones characteris tic of mature O . olivascens. 

The common jack-o-lantern mushroom of eastern Nort h America isessentially the same 
as O. olivascens except that it is pumpkincolored(bright orange toyellow-orange, without 
any olive tones). Formerly cailed Chtocy be Hindens, it is now called O. otearius (or O. il- 
ladens by those who consider it distinet from the O. olearius of Europe). Accordingto one 
report, its luminescence is sometimes bright enough to read a newspaper by. And then 
there's the tale of the ship w recked sailor on an uninha bited island, who wrotea last message 
by the light ofa jack-o-lantern mushroom, usi ng the ink from ashaggy mane and thestalk 
of an Agaricus as a pen. Unfortunaiely, he starved todeath because he wasafraid toeatany 
of the mushrooms he found ! 


CUTOCYBE & AlUes 


Fair ly small in large mushrooms found mos dy on the gro und., sometimes on rotten wood- CAP 
eonvejt to plane or often depressed to funnel-shaped at matunty, rardy v istid. GlL.LS usuath 
admte to det urrent and usuatly white lo gray pr bufl. STALK cent ral, usually flesh). but often 
siender VER and VOLVA absent SPORE PRINT white to buff* yeflowish. or duit pmkish. 
Spores smooth or roughened but not ml! ged orangular; usualty not amylnid. 


THIS is a large and complex group of soft, fleshy, pale-spored mushrooms with no veil 
a nd a ce nt ral , u s ual ly fleshy s fem . T he spo re c ol o r i s ty pica Hy wh i te, buf f , o r yell o wish, but 
in some species- at one time honored with their own genus, Lepista — it is duil or pale 
pinkish. How, then, can you separate CUtocybe from ot her pale-spored mushrooms? 
Mostly by a process of elimination: the gills are not soft and waxy as in the Hygrophora- 
ceae, nor orange as in Hygrophoropsis and Omphalotus, nor thick, blunt, shallow, and 
foldlike as in Canthar ellus; the flesh is not granular and brittleas in Russula, there is no 
latex as in Lactarius, and the white-spored species do not have the notehed gills 
characteri Stic of Tricho bma— though this is a some w hat capnciøus character, sinee the 
attachment depends to some ex tent on the age and shape of the cap; the “ Lepistas" are easily 
confused with the Entolomataceae (particularly the genus Entoloma ), but the latter have 
deeper, more vi vid ly colored spores which are angular or I o ngi tud i na l ly ndged under the 
microscope; the wood-inhabiting Clitocybes generally have a central stalk, thus 
eli ro i nat i ng Pieuro tus, Panus, a nd ot her shelfli k e types; the s maller Clitocy be s with sle nd e r 
stems are apt to be mistaken for Omphalina , in which the fruiting body is very small, and 
Coll ybia, w hic h has a ca rt i lagi n o us ste m ofad if f e re nt tex t u re fro m t he cap , a nd ad ne xed to 
adnate but not decurrent gills; finally, there are a number of small but common genera 
(e.g., Laccaria, Leucopaxillus, LyophyUum) that are best distinguished by leaming the 
individuaJ species. WhewH 

Except for the blewit (C, nuda) and its dose relatives, CUtocybe is a lackluster group 
whose aesthetic and gustatory value is practically nik Confirmed CUtocybe experts will 
be the firs! to admit that the anonymous throngs of white to grayish Clitocybes t hat Ikter 
our wintertime woodsareexceedingly difficult to dif ferent iate. Clitocybes are most preva- 
len! in coniferous forests, but also occur under hardwoods and in grass or man ure. Like 
the Tricholomas, they are largely cold weather fungi, most abundant in our area from 
December through February. 

Though the blewit is a safe and po pular cdible mushroom, several Clitocybes are 
poisonous, including the small grass-i nhabit i ng species, C. dealbam. The larger forms 
are slightly easier to identify but may be just as difficult to di gest. Several have a disagree- 
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ablcodor, nota bly C. nebutoris and C. robusta . On the otherhand, the anise-scented types 
(e.g,, C deceptiva and C, odora) are ed i ble and quite good. 

Over 200 species of Ciitocybe occur i n North America. About 50 are listed; f or California, 
but a diligcnt effort to catalog our Clitocybes would probably double that number. Only 
some of the more easily idenltfied species are described here, induding a few smallish 
types with amyloid spores thai are now placed in the genera Myxomphalia t Clitocybuto* 
and Camharelluto , If your "Ciitocybe*' does not key out sathfactorily, check the Hygro- 
phoraeeae (if the spores are white) or the Entolomataceae (if the spores are pinkish). 

Key to Ciitocybe & Allies 

t . Odor dislinctly Jicorice- or amsdike , 2 

1 . Not as above (but odor may be swect, c. g., Uke rool beer) ... 3 

2 Fruiling bod> cntirdy or partially blue~green lo greenish or grayish-green . . C. odora, p. 161 

2. Fruiting body lacking b lue or green tinis C. deceptiva & others, p. 162 

3. Spore print pink or pinkish; fruiting body often (but nol always) purple 4 

3 Spore print white lo ydlowish or bu ff, or ti nged lilac or browmsh; fruiting bo dy nol commonly 

purple, and if purple Ihen growing on wood ................. 13 

4. Stalk 3-7 mm thi c k; growing in grass. man ure, slraw, etc C. tordn, p. 152 

4, Stalk thicker, or growing in woods 5 

5. Spore prim brighl pink; cap and stalk dingy cmnamon to vinaceous-brown, gilis dccurrcnt; 

growing in woods (cspccially pine), mamly tn castcrn North America ...... C. martiorum 

5. Not as above; spore prim duli pinkish to pinkisb-buff or flesh-colored 6 

6. Giils (and usualiy rest of fruiling body) distinvth bluish-purple to purple or pale purple (lilac) 

when frtsh( bul olien fading in age); very common C. nudo, p. 153 

6. Nol as above; gilis nol disttncliy purple .7 

7. Stalk dislinctly purple to lilac-iinged whcnfresh C. Mrvø($ec C. nudn t p. 153) 

7. Nol as above 8 

8. Fruiting body with s ubrie vinaceous or lilac tinis when fresh 

C. glaucoeana & C. gravettlens( see C. tordn , p. 152) 

8. Not as abnve 9 

9. Fruiting body white when fresh, so on developing rusly to reddish stains 

(see Colfybia macufata, p. 2 1 7) 

9. Nol as above 10 

10* Cap pinkish to orangish to orange-brown or reddish-brown; spores angular in end vtew ... 
(see Entolomataceae, p. 238) 

10. Not as above; cap white lo watery brown, lan, ha/el, buff, pinkish-buff, gray, etc. ....... 11 

i 1 . Typieally growing in clusters C. sttbconnexa gro up & oihcrs, p. 155 

1 1 . Typieally growing scattered to greganous or tn rings 12 

12. Cap watery brown to tan, ha/el, buff, or whitish; growing in pastures, lawns, or somelimes 

in woods (especially oak) C. brunneoceptotla & ot hers, p. 154 

12, Cap white faecoming pinkish-buff to dingy buff or tan in age; growing in woods; widcsprcad 

* , * * C. irina (sec C brunneoiephola, p. 154) 

1 3 G rowing on burnt grou nd or dcbris; tap smaM( Jess l han4 cm), blatkish to grayish-bro wn logray 
or oli ve-bro wn M yxotnphaim maurti & o t hers, p. 165 

13, Not growing in burncd &rea$, or if so, then very differently eolored 14 

14, Gilis forked repeatedly and usualiy orange or odor very fragrant (somewhat like root beer) 

(see PaniHuceae, p 476) 

14. Nol as above * 15 

15. Growing on wood{sometimcs very rotten or buned) or on coffee grounds 16 

15. Growing on gruund 24 

16. Gilis bright yellow lo orange; fruiting body small . (see OmphaIina& X eromphoiirm, p. 221 ) 

16. Not as above 17 
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1 7. Fruiting hody entirely or partially vmaceous, purphsh, or red di ah- tinged when fresh and moist 

{seePteurotus& Allies, p. 132) 

17. Not as above IH 

18. Cap opcn or i nejsed on one side; gilis very crowded, narrow , (set Pleurot tulk AUies, p 132) 

18. Not as above 19 

19 GUI ed ges serrated or eroded and i or fruiung body tough, hard, fairly large to very large ( ca p 

10-50 cm broad when mature; stalk 2-5 cm thick) . . . . . { see /. endnu* & Lentinellus, p. 141) 

19. Not as above 20 

20. Cap ochrc-brown to pinkssh-brown oremnamon w hen fresh, not typically growing in dumps or 

dense dusters C. am er kane & ot hers (see C. tnversa, p. 156) 

20 N ot as a bove; ca p d i fferent ly eo lo red ( b ro wms h t o gra y or wh ite), or gro wi ng i n c lunips . 2 1 

21 . Stalk white* usually tough and short, at least 1 cm thick; cap without hairs or scales, often pale; 

spore print frequently li nged lilac Pfettroitn østreatm, p. 134) 

21. Not as above 22 

22 . Typically gro wi ng in dumps or dense clusters o n wood; cap not whitc( or if watery whdish, tben 

stalk usually ralher longand less lhari5 mm thick) 23 

22. Typically growing solital v, seaitered, or in small groups but not dumps; cap vanously coiored 

,. . 24 

23. Stalk typically less than 5 mm thick, growing on rottingeomfers 

(see CUiocybuia familiaÅ C. abundans under Cotlybia acervata , p. 215) 

23. Stalk generally thicker than above; found in Southern United States, usually on hardwoods . 

(sæ A rmillariella tabescens under A. melka, p. 196) 

24. Spore pri nt bro wnish; fruiting hody small and white or grayish; cap of ten s orne what hairy, espe- 

cially toward margin; not c om mon Riparlites(R. trkhøiøma is the most widesprcad species) 

24. N ot as above 25 

25. Stalk thin{ usually 1-3 mm thick); fruiting body small; cap white or yellow. pmkish, vinaceous, 

or tinged faintly gray 26 

25. Not as above; stalk thicker or fruiting body differently coiored 27 

26. Growing on ground in groups or troops under pine or othcrconifers ur gro wing on logs, sticks, 

benry c anes, etc,; gi I Is very widdy spaced (see Marasmius, C'oUybia, &. Allier, p, 201 

26. Nol as a bove (see OmphaimaÅ Xeromphatina, p. 221 ) 

27. Cap orange-buff to orange-brown to reddis h-b ro wn, emnamon, purplish-brown, pmkish- 

brown, pinkish-tan, or tan when fresh . , 28 

27. Cap white lo buff, grayish, olive-gray, olive-brown, green i s h, brown, or darker ........ 34 

28. G i lis wide ly spaced (s et Camarophylius pratemis, p. 1 10) 

28. Giils fairly dose to crowded , , , 29 

29. Fruiting body medium-sized to large; stalk I A cm thick; cap usually 7 cm or more broad when 

mature and at that stage usually tiepressed or funnel-shaped . . . C . mnxima* p. 157 

29. Fruiting body smaller, thi nner, or differently shaped, not as above 30 

30. Usually growing m grassy areas or lawns; stalk typically 5 mm thick or less; cap not usually 

depressed (see Catocybe carnea, p. 176) 

30. Not as above; growing in woods , . . 31 

3 L Cap vt nace ous^ r ed t o p urp I ish- red , gi 1 Is y e LI o w - och re; gro wi ng ai h igh alt 1 1 ud es under co nif ers 
* * (see Calocybe ønychma under C. < arneo. p. 176) 

31. N ot as above . * # „ , 32 

32. Gilis white to pale buff; cap tan to pinkish-tan, flesh-colored, etc. . . 33 

32. Gilis ofien pale pinkish-cinnamon or coiored iike eap in age; cap orange to orange- brown, 

c in na mon, reddish- brown, reddish^tan* etc. C in versa Si, ot hers, p. 156 

33. S talk white, buff, or tingcd only shghtly with the cap color C gibba, p. 157 

33. Stalk coiored likc cap or darker . C. squamulasai see C, gibha, p, 157) 

34. Spore print pale yellow ish to buff, odor rancid; stalk at least I cm thick ............ 35 

34. Spore print w hite, or if yellowish to buff, then not as above 36 

35. Cap white C. robusta { see C. nebuloris, p. 159) 

35. Cap grayish to buff or brownish C. nebulari i, p. 159 



CL1T0CYBE& ALUES 


151 


36, Growing in grass. siraw t or cømpost, oflen in gmups or rings but nvi in massive cluslers; cap 
usually less than 5 cm broad* white to grayish* buff* or tinged pinkish ................ 37 

36, Not as above, growing in woods or under trees, or differenily colored , , , . 38 

37. Cap broadly convex to plane or umbonatc; gills usually notched but sometimes adnatc or very 

siightly decurrent; spores amyloid; not o ft en growing in rings . . . , ( set JVI elanafeuca, p. 169) 

37. Cap convex becoming plane or dcpres&ed; gills adnate to decurrent, grayish-' white to buf f or 

pinkish-buff* spores not amyloid; often growing in rings .... C, dealbataSc o t hers, p. 1 63 

38. Cap white or whitish ........... 39 

38. Not as above , 41 

39. Typically growing m large dusters along roads and paths in the Pacific Northwest and Rocky 

Mountains C\ dikdata, p. 159 

39. Not as above .......... 40 

40. Cap medium-Sized to ve ry large (8 cm br o ad or more) , . C. candida ( scc C giganten, p. 158) 

40, Cap smaller, generally less than 8 cm broad . . C. variabilis & othersfsee C\ albirhizo. p. 161) 

41, Cap and/ or gills greenish lo bluish-green, more I han 2 cm broad; growing in woods in eastern 

U.S. or under western mountain co ni fers ... * C aeruginosa & ot hers (see C. odora, p. 161 ) 

41. N ot as above » . . 42 

42. Growing in tight dumps (oeeasionally solitary) from a fleshy mass oflissue which is often buried 

C, scierotoideat p. 164 

42. Nol growing m dumps from a fleshy mass of lissue 43 

43, Base of stalk or surrounding humus with conspicuous white mycehal threads; comnion under 

mountain conifets» espec ially as or just af ter the $now melts C. aibtrhiza, p. J6l 

43. N ot as above 44 

44 . Gills gi ay , cap wit h a h oa ry bioo m w h en y o ung; gro w i ng u n der mo u n ta i n co n i fers , us ua lly nea r 

melting snow (see LyophySum montanum, p. 175) 

44, Not as above 45 

45. Base of s talk (or flesh in base) pinkish to pale orange . . (see Trichafoma saponaeeum, p, 184) 

45. Not as above 46 

46. Gills forked repeatedly; cap grayish to grayish-brown; gilis sometimes red d is h-s tamed, usually 

growing in moss in northern and eastern North America . . 

C'anthareflula umhanat a (sce CUtocybe vy at hif ormis, p. 164) 

46. N 01 as above 47 

47. Sialk very thick (2-5 cm); gills whitish to buff to dingy tan or yellowish, but not gray .... 48 

47 T Nol as above 50 

48. Cap 10-40 cm broad, white becoming buff or dingy brownish in age, thin and easily broken at 

malunty, margin often obscureiy nbbed C. giganten, p. J 58 

48. N oi as above ............ 49 

49, Od or strongly unpleasant; cap grayish to dingy tan C septentrionalis(sec C. gigant ed, p. 158) 

49 , N ot as a bove; ca p mo re or le &s gray i S h-bro w n C. crassa ( see C. nebuiaris. p . 1 59 ) 

50, Stalk Jess t han 4 mm thick; cap small ( up to 5 cm broad but usually less than3 cm), dark greenish 

to olive-brown, sooty-brown, ashy-gray. or blackish 51 

50. Nol as above; usually iargcr 53 

51 , Cap mmutely scaiy or scurfy at center , , . . C. epichysmm ( see My xomphalia rnaura, p. 165) 

51, Not as above 52 

52, Cap and gills yelløw-green to green, dark green, o live, elc 

C. atrovindu & others (see C. odora, p. 161) 

52. Not as above; not greenish . OmphaliasterA. Fayodia spp, (see My xomphalia rnaura, p. 165) 

53 , S la Ik c loi hed w i I h dar k scurfy scales; gi I Is w cl I -spaced; cap dark bro wn i o b lack ish ; gro wi ng o n 

rotten wood or in nch humus Clitocybuia utriatba(s£c CUtocybe cyathiformis, p- 164) 

53 . N ot a s a bove; sta 1 k not cloi h ed w it h d ark s cu rfy scales 54 

54. Cap typically incised or open on one side; gills crowded and narrow (shallow) 

, (see H ohenbuehelia petaloides gr nup, p. 136) 

55 


54, Nol as above 
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55 , Typically growing in dusters stalk usually I cm thick or more ..... ........ 56 

55 . N ot as above , . 57 


56. Cap tan to brown or purple- brown; spore print off white to pate buff; known from Alaska 

C . polygonarum { see C subcormexa group, p. 155) 

56. Cap gray, brown, tam etc.; spore print white, widespread . ( see LyophyUum & All i es, p. 173) 

57. Giils distinctly grayish to grayish-brown, at least at matunty 58 

57. Giils white to buff or yellowish 59 

58 . S talk I cm thick or more at apex; cap 6-1 5 cm broad or more C. harperi{ see G nebularis* p. 1 59 ) 

58. Stalk usually less than I cm thick; cap 2-5 (7) cm broad C. cy at hifor mis, p. 164 

59. Stalk 1 -3 cm thick at apex; usually growing on or near rotting wood 

. * , . * . , , * ............. * C. avelfaitemlha { see C. davipes, p. i 60) 

59. Not as above, stalk up to 1 .2 cm thick at apex; growing on ground 60 

60. Cap brown to grayish-brown or olive-brown 61 

60. Cap paler C. coruferophifa &. ot hers (see C ttibirhiza, p. 161) 

6 S Gilis distinctiy decurrent; cap usually depressed at maturity ... C. ciavipes & ot hers, p. 160 

61. Giils only ve ry slightiy dec urrent if at all; cap broad ly convex to plane or slightiy umbonate 

( see Me tano letten, p. 169) 


Clitocybe tarda 

CAP 1-6(9) cm broad, convcx with arv ineurved margin, then plane to broad ly funnel- 
shapcd or at times umbonate; surface smooth, not visad, flesh-colored to brownish or 
grayish with a famt lilac or vinaceous tinge when moist, fading as it dries. Flesh thin, od or 
mild or slightiy fragrant. GILLS adnate to slightiy decurreni or at times nolehed, dose, 
grayish to brownish-buff or pinkish- buff, often with a lilac tint when fresh. STALK 2-6 cm 
iong, 3-8 mm thick, usually siender, equal or slightiy thicker below, eolored more or less 
likc cap or paler, fibrillose, SPORE PRINT dingy pale pinkish; spores 6-8 * 3-5 microns, 
dl i p t ical, fine 1 y ro ug he ned . 

HA BIT AT: Scattered to gregarious or cl ostered or sømetimes in rings in grass, dung, 
manure, straw heaps, old ficlds, compost piles, etc. Widcsprcad and not uncommon in 
our arca after heavy ravns, latc fail through spring. 

ED I Bl LITY: Ed i ble but thin-fkshed and not particularlyeasy toidentify 1 havenet tried it. 

COMMENTS: Also known as Lepista tarda and Tricholoma sordidum, this is asmaller, 
stimmer version of the blewit. It isnT purpie, but when fresh and moist it often has a slight 
lilac or vinaceous hue - especially the giils, lt can easily bc mistaken for a Mehnoieuca, 
but t he spore print is pale pinkish, The cap color is diffieult to characterize but is generally 
some shade of buff, brown, or even gray. Two other pinkish-spored"Lepistas” with subtle 
purpie tints are: C. graveolens, with a strong, disagrceabte oder (likc "moldy hay’*), and 
C. glaitcoctma. Both of these are mueh larger and more robust than C. tarda, and in faet 
they closely resemble the blewit (C. nuda) but for their s u biler color (older specimens can 
scarcely be dist i ngu is hed). Both species are rare and fort unat dy, not poisonous. 

Clitocybe tarda is a slim, trim version of the blewit, but has ortly a digfyt violet tinge (if any ), and is 
thus easily eonfused with other grayish or brownish Clkocy bes. The spore prim, however, is pinkish. 



OUocybe (-Lepism) rntda, the blewit, has a characieristjc shape that U hard to describe but casy 
to recognize, N ote stocky build and i m ol led margin when y oung The monstrosity on the ieft is a stem 
which kept growing af ter the cap was cut o ff. 


Clitocybe nuda (Blewit) Color Plate 32 

CAP 4-14 (18) cm brøad, convex withaninrolled margin w hen young, becoming broadly 
umbonate to plane, or with an uplifted, often wavy margin in age; surface smooth, lubri- 
cous when moist but not visrid, often somewhat lustrous when dry; purpie, or purpie 
s haded with brown or gray when fresh, soon fading to brownish, flesh-color, tan, etc., 
but the margin often retaining purpie tones well into maturity. Fleshthick, rathersoft, pur- 
plish to lilac-bufT; odor faintly fragram when fr es h{likef rozen orange juice), taste pleasant 
to slightly bitter. GUFS close, adnate to adnexed or notched, or sometimes decurrent, 
purpie orpalepurpte to bluish- purplc or gr ay is h- purpie when fresh, fadingto buff, pinkish- 
buff, or brotvnish in age. STALK 2.5-7 (10) cm long, 1-2.5 (3) cm thiek at apex, equal or 
more often with an entarged base; dry, fibrillose, purpie to pale purpie or colored like the 
gilis; base often covered with downy purpie mycelium. SPORE PRINT duil pinkish to 
pinkish-buff; spores 5,5-8 * 3.5-5 micro ns, eiliptical, roughened 

HABIT AT: Scattered to gregarious, often in rings or ares — in woøds, brush, gardens, 
compost piles, i.e,, wherever there is organic debris; widely distributed. It seems to favor 
cool weather but is common in our area throughout the mushroom season. A favorite 
abode is in brambles under live oak, often in thecompany of chanterelles; it is also common 
under pine and cy press, and I have found it on Ano Nuevo Island in beach grass and 
dephant seal dung. A single mycelium wiil produce se ve ral crops a year, so check your 
patches regulariy. I know of one fa i ry ring sixty feet in diameter that produce s about 200 
blewits each time it fruitsf Known asa“trashinhabiior” becauseofits fondness for virtually 
any type of decomposing organic matter, it can be grown on a wide range of subst rates, 
including shredded newspapers and compost. 

EDIBILITY: Edible and very popular a favorite with beginners and gourmets alike, 
and one of the most plentiful edible wild mushrooms in our area, It has the dubiøus dis- 
tinetion of being one of the few purpie foods that actually tastes good. It is even popular 
in fungophobic England and Scotland, where it is sometimes sold in markets, 

COMMENT5: The ubiquitous blewit is the quintessential embodiment of spunk and 
persistence cut one down and two wiil grow back? Decapitated stems will often continue 
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to grow as if nothi ng had happencd — a new cap will not form, and a grotesque(but edibic) 
cancerous-looking pale purpie grøwth will take its place. The blewit’s trademarks are ils 
beautiful purple to bluish- purple color with inrolledcap margin when y oung, stout stature, 
absence of a veil, faintly fru i ty fragrance, and duil pinkish spores. The cap has a character- 
istic lubricous feel when moist, but may look q uite different polished and silvery-violet 
when dry. The amount of purplc present varies considerably depcnding on the age and 
moisture content of the mushroom, and possibly the habitat or geographical area(some 
forms, such as the one co mm only found under cypress, tend to be quite pale, with only a 
slight violet tinge). Old faded blewits are barely recognizablc, but by that stage are usually 
bug-bitten anyway. 

Other purpie mushrooms include; Inocybe Utacina t with brown giils (when mature), 
brown spores, and a small umbonatc cap, many Cortinanus species, with a cobwebby veil 
when young and rusty-brown spores; Mycena pura, small and siender with white spores; 
the Laccaria amethystina group, with white or lilac-tinged spores and a long, tough, 
fibrousstem. Of these, only the Inocybe and possibly the Mycenaare potsoitous. Thereare 
also several bluish Entoloma and Lepionia species, but they are not ncarly as purpie. 

Synonyms for the blewil are almost as numerous as the blewit itsdf. They include: 
Tricholoma nudum, RhodopxiUm nudus, Lepista nuda , and incorrectly, Tricholoma 
personat um. "Blewit," incidentally, is a corruption of “blue hat” — though the blewit is 
more p u rp le t han b 1 u e . I n E u rope t he ble w it is o ft e n cal led the “ w ood blewit t o d tst i ngu is h 
it from the "Held blewit” or "blue-leg,” C. saeva (-Lepista saeva f Tricholoma personatum). 
The latter is very sitnilar to C nuda in shape and staturc and isequally delicious, but shows 
purpie only on the stem — the cap and gills being grayish to pinkish-buff to watery tan (or 
the gills tinged vinaceous). Also, it tends to grow in pastures or grass rat her than in the 
woods. It is infrequent in North America but has been reported from California, See also 
C tarda, and the species discussed under it. 


Clitocybe brunneocephala 

C A P 4- 1 3 c m b road . c on ve x w i th a n i n rolleti margin becom i ng broad [yumbonatetoplane 
or uplifted; surface moist or lubricous but not vise id, smooth, watery brown totan, ha/el, 
buff, or even whitish (usually darker when young). Flesh thick, pallid, odor mild or 
plcasant. GILLS usually notehed but often adnate or slightly decurrent, close, buff to 
gray ish-buff or pale brown, t hen dusted pinkish with spores. ST ALK 2-5 ( 1 0) cm long, 1 *3 
(4) cm thick (usually about 2); equal or enlarged below, often stout and relatively short, 
solid, dry, smoolh, buff or colored like the cap (but usually paler). SPORE PRINT rosy- 
buff or duil pinkish; spores 5-8 * 3-4 microns, clliptical, minulely røughened, 

HABIT AT: Scattered to gregarious, often forming fairy rings, late fall through early 
spring, mainly in lawns and pastures, but also at the edges of woodsor under trees(cy press, 
oak, etc.); known only from California. It was very abundant in ourarea during the warm 
and wet winter of 1977-78, but has been rather rare since. 

EDIBILITY: Edible and quite good— I have tried it. Be sure not to confuse it with 
poisonous Entolomas, however, or C. olesonii (see comments below), 

COM MENT S: Listed in the first edition as “ Lepista sp. (unidentified),” this interesting 
relative of the blewit has recently been rec briste ned C byclitocybiologist 

Howard Bigelow. The shape, stature, and characteristically lubricous feel of the cap when 
moist are very reminiscent of the blewit and blue-leg, but there is no purpie anywhere on 
the fruiting body. The gills are usually notehed, bul as in most "Lepistas" the ir attachmen! 
varies considerably. 1 nearly always find it growing in grass, but a very similar species with 
a pungent or unpleasant odor, C. olesonii, is common under oak in Southern California 



Clitocybe brunneot ephala is built like a blewit but is rever purpie. It sometimes common locally 
in lawns and pas tu res as welJ as under aaks. 

and the Sierra Nevada foothills. Both G brunneocephaia C. olesonii (whose edibilily 
I havenet determined) are larger and stouter than C. tarda, and do not grow in clusters 
like C. subconnexa and C demifolia . They eanbe separated from most Entol omas by their 
duller spore color, non-angular spores, and in the case of C. brunneocephaia, by the grass- 
land milieu. Otherpinkish-spored species; C.praemagna, a western prairie and sagebrush 
species, is quite similar but has a white cap whenyoung that becomes tan to duli brownish 
in o Id age; C (-Lepistaj irina is a widespread wo od land species that ofien has a fra grant 
blewit-like od or, Its cap is white to pinkish-buff, dingy buff, or pale tan, and its spores 
are slightly larger than those of C. brunneocephaia. 

Clitocybe subconnexa group 

CAP 3-10 cm broad, convex with an ineurved margin becoming plane or with uplifted 
margin; surface smooth, dry, satiny white at first, often discolored or spotted slightly in 
age, Flesh thick, whitish, rat her brittle: od or usually mild or faintly plcasani. G 1 1,1, S 
adnate to decurrenl, crowded, narrow, pallid soon becoming buff, then duli pinkish as 
the spores ripen, ST ALK 3- 1 0 cm long, 0.5-2 (3) cm thick, cq ual or thicker below, smooth, 
dry, d ull grayish to buff with a whitish silky-fibrilose coating. SPORE PRINT pinkish -buff 
or flesh-colored; spores 4.5-6 * micro ns t clliptical, minutely ro ug hened. 

HABIT AT: In groups on ground, usually tufted or clustered, widely distributed. In our 
area bo Ih this species and C. densifolia (seecommtnis) are fa irly c om mon from fail through 
early spring in woods or at their edges, brushy areas, and open places, 

EDIBILITY: Edible, but not recommended. It is good when fresh according to some 
sources, but can develop an unpleasant astringent taste in age, There is also the possibility 
of confusing it with C. dilatata or a poisonous Entoloma. 

COMMENTS: This common species can be identified by its whitish cotor, adnate to 
decurrenl giils, duil pinkish spores, and tendency to grow in clusters — though solitary 
fruiting bodies can be fo und . A ve ry simila r and equatly common species, C , densifolia, also 
grows in clusters, but has smaller spores, narro wer giils, and a whitish cap that becomes 
dingy buff to grayish in age. Both species, like the blewil, seem to gro w almost any where. 
They are larger and fles hier tb an CUtopilus prunulus and do not smellas nicc, nor have 
they longitudirally rid ged spores. They differ from Clitocybe brunneocephaia in their 
more typically decurrenl gilis and clustered growth habit, and from C. dilatata in their 
pinkish spores. O t her species: C. jasciculata (-T richoloma panaeolum var. caespitosus) is 
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Clitocybe suhconnexa group gjves a dulJ pinkish spore print, has adnate to deturrent gilJs, and 
grows in c lusters tn a wide variety of habitals. 


aiso very similar, but has a rancid-farinaceous od or and taste and tends togrow in clusters 
along roads. C, subaipina is a brown to dark brown clustered species known from the 
Pacific Northwest; C. pofygonarum has a tan to brown or purple-brown cap, but has 
off-white to paJe bufT spores; il also grows in clusters and is common in Alaska. 


Clitocybe inversa 

CAP 2-10 cm broad, broadiy convex or cent rally depressed with an incurved margin, 
becoming broadiy depressed or even funnel-shaped m age; surface dry, duli orange to pale 
orange-brown, orange-tan, tan, reddish-tan, ochre-bufT, or cin na mon-bro wn; margin 
often paler Flesh thin; od or mild or sharp. CILLS distinctly decurrent, close, bufflo pale 
pinkish-cinnamon or colored likecap but paler STALK3-IOcmIong*4-8 mm thick, equal 
or thickened below, typicaUy rat her siender and often curved, colored like cap or paler, 
smooth or with whitish hairs at base. SPORE PRINT white to creamy-yellowish; spores 
4-5 * microns, nearly round, minutely pnckly (or appeanng smooth). 

HABITAT: Scattered to gregarious or tufted on ground in woods; widespread but 
particnlarly co mmon on the west coast, from Alaska to Southern California. Inourarea it is 
fairly common in the late fail and winter in mixed woodsand und er oak or pine, sometimes 
in large fairy rings. 

EDIBIL1TV: Not recommended 


Clitocybe inverst i is a cheerful orange- brown to cin oam on color. Left: Several typical examples. 
Right: Close- up of the decurrent gilis. 
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COMMENTS: Also known as Lepis ta inversa , this species can be told by its cheerful 
color, depressed cap, decurrent gilis, and white or pale spores. C gibbe is rather similar 
but differently colored, while Rhodocybe nuciolem has pi nkis h spores. The common form 
of C. inversa in our area has a slightly yellowish spore print and sharp, spicy or pepperlike 
odor. It may actually be C. flaccida, a vety similar species. In eastern North America C. 
giha is quilt common; it difftrs in ha ving a plane to only slightly depressed, yellowish to 
duli pinkish cap. Ot her similarly- colored Clitocybes inelude: C. sinopica, in humus or on 
burnt ground, with an orange-brown to rusty-cinnamon cap* yellowish spores, and 
farinaceous odor and taste; C* ectypoides t nort hern, growing on rotting conifers, with a 
minutdy scaly ochre-brown cap; and C, americana T the most common and widespread 
wood-inhabiting Clitocybe, with a watery brown to pinkish-brownorcmnamoncapthat 
fades to whitish as it dries, growing on hardwood stumps and logs. 

Clitocybe gibba (Funnel Cap) Color Plate 34 

CAP 3-8 cm broad, plane or with a central depression, so on becoming funnd-shaped; 
surface smooth, not vise kl, tan to pinkish-tan, flesh-colored, or pinkish-cinnamon, but 
fading in age; margin often wavy. Flesh thin, whitish; odor mild or faintly sweet (like 
cyanide). GILLSdeeply decurrent, crowded, white o r pale bu ff . STALK 3-8 cm long,G.4~l 
cmtbick, usually rather siender, equalorthicker below, smooth or faintly fibrillose; whitish 
to buff, the base often with w'hite down. SPORE PRINT white; spores 5-8 *3.5-5 micro ns, 
elliptical, smooth, 

HABIT AT; Soliiary lo scattered or in small groups on ground in woods, especially under 
oak bul also with conifers; widely distributed. In Coastal California it fruits in the winter 
and early spring but is not common; in New Mexico it is common tn August along with 
C squamutosa (see comments). 

EDIBILITY: E dible and excellent, but not a good mushroom for beginners — too many 
species of unknown edibility resemble it. Many mushroom hooks rate it as mediocre, but 
it's probably a case of each author taking anolher’s word for it. 

COMMENTS: The pale pinkish-tan cap which is funnel-shapcd at malurity plus the 
crowded, whitish, decurrent gilis and pallid siender stem render this species distinet. 
C. in/u a di bul i/ or mis is a lengthy synonym. It is paler than C inversa, especially in its gi 11 
color, and more siender than C . maxima. C. squamulosa is a very similar species in which 
the stalk is the same color as the cap or d arker. It is a prominent feature of our western 
coniferous forests, particularly at higher elevations in the spring and fati. It is interesting 
to note that C. gibba releases hydrogen cyanide gas into the atmosphere. So does the 
common fairy ring mushroom, Af aras nu us oreades, as well as several other mus bro oms 
and plants such as lupme and almond. The gas is not released in sufficient quantity to 
harm hu mans, however. 


Clitocybe maxima (Large Funnel Cap) 

CAP (4) 7-20 (30) cm broad, at first broad ly convex or plane with an in ro Iled margin, 
becoming depressed or broad ly funnel-shaped; surface dry, usually smooth, pale pinkish- 
tan or flesh-colored varying to reddish-tan, sometimes spotted; margin sometimes paler 
and sometimes lobed or rad i al ly ri bbed . Flesh t hin, wh ite, firm becoming flaccid; od or mild 
or rather unpleasant. G1LLS soon deeply decurrent, dose, white to pale buff or tinged 
pinkish-buff, STALK 3-10 (15) cm long(l) 1 .5-3 (4) cm thick, equal or wilh an enlarged 
base; solid, fairly firm, whitish to buff or becoming colored like cap, fibrillose-striate, base 
usually with white down, SPORE PRINT white; spores 6-9 * 4-6 microns, elliptical, 
smooth. 



Clitocybe maxima is esscntially an o vergro wn version of C. gihbo (see color plate). Along with its 
cl ose relative C. geotropa. it is fa irly c ommon under conifers in the Rocky Mouniams and Pacific 
Northwest. Notedeeply decurrent gills and depressed or vase-shaped cap. 


HABITAT; Soiitary or more often in groups or rings on ground in woods or clearings; 
wide ly distributed and fair ty common in Ihe late summer and falt in the mountains of 
western North America, Pvc see large fruitings near Mr. Rainier in Washington and in 
the Sacra mento Mountains of Southern New Mexico, but I have not found itinCalifornia. 

EDIBILITY: Said to be edibte; I havenet tried it. 

COMMENTS: This large, handsome Clitocybe is easily told by its thicfc stem, decurrent 
whitish gilts, and pinkish-tan, broadly funnel-shaped cap. It is essentialty an overgro wn 
C gibba t and some consider it a variety of that species. C, geotropa is a very similar edible 
species with more or less round spores. It tends to be longer-stem med and more leather- 
colored when young, and its cap often has a broad central umbo, even when funneU 
s haped. It is also wide ly dist ri buted, but rare; I have seen it o nly in the Southern Rockies. 

Clitocybe gigantea (Giant Clitocybe) 

CAP (5) 8-35 (45) cm broad, convex becoming plane and then broadly funnel-shaped; 
surface smooth, not viscid; white becoming buff or pale tan, especially at the center; easily 
broken when mature, margin at first inrolled, often obscurely ribbed in age. Flesh white, 
in age becoming fragile; odor and taste pleasant to slightly disagreeable. GILLS close, 
pallid soon becoming pale buff or ereamy-buff, often pale dingy tan in o Id age; crowded, 
decurrent, at least some forked . ST ALK 4-10 cm long, 2-4 (6) cm ihick, often rather slout, 
equal or enlarged slightly at either end; white, or in age pallid withdarkerfibrils, SPORE 
PRINT white; spores 6-8 *3-4.5 microns, elliptical, smooth, weakly amyloid. 

HÅBITAT: Soiitary to scattered orgregarious T often i nares or hugerings, in open woods 
and grassy (but usually wooded) areas; widely distributed* but most common in the Pacific 
Northwest and Rocky Mountains. I have seen itand the very similar C. camføia(seecom- 
ments) in the mountains of northern New Mexico and Southern Ariiona, Neither species 
has been reported from California, but they may well occur. 

EDIBILITY; Temptingly large and handsome, but poor in fla vor and difficult to digest. 
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COMMENTS: This mammoth mushroom is ofte o so wide in proportion to its thickness 
thai the cap breaks or crumbles if håndled carelessly. Its size and fragi lity, plus the buff- 
colored decurrent giils, pale cap, and white spore print are diagnostic. Y oung, eompaet 
specimens can be mistaken for C. irina , C. praemagna, or C. robusta . but have white 
spores. O ider i ndi vi duals resemble Leucopaxiltus. but are not nearly so tough, and lack 
the white mycelial mat at the stem base. C. candida is a very similar but more common 
species with a slightly "smaller" cap (6-30 cm) t hat remains white until o Id age. Another 
large species, C. septentrionalis, has ad ull grayish todingy tan cap, streng unpleasant odor, 
and short thick stalk. I have seen it in groups or dumps under ponder osa pine in both 
Oregon and New Mexico. Along with C. gigantea and C. candida it is placed in the genus 
LeucopaxUlus by some mycologists because of its weakly amyloid spores. There are also 
numerous large grayish Clitocybes with white, non-amyloid spores. The most common in 
our area is G harpen (see comments under C nebularis). 

Clitocybe dilatata 

CAP 2-15 cm broad, convex to plane or often somewhat misshapen; surface dry, smooth, 
gray when young, but soon white or chalky- white, sometimes with buff areas; margin at 
first ineurved, often wavy in age. Flesh white to grayish, firm; odor mild, taste typically 
some w hat s our o r d i s agreeable. G I L LS ad nate to d ec u rren t , w h 1 1 is h t o b uff, close, S T A LK 
5-12 cm long, 0.5-3 cm thick, equal orenlarged below, whitish, fibrillose, fibrous, often 
curved. SPORE PRINT white; spores 4.5-6 * 3-3.5 microns, elliptieal, smooth, Basidia 
lacking siderophitous granules. 

HABIT AT: In densely-packed groups or dusters in sandy or gravelly soil along roads, 
trails, etc., very common in the fa II i n the Pacific N ort hwesi and Y ukon. I have not seen it in 
California, but it may occur in the northern part of the State, and ChuckBarrows reports i t 
from New Mexico. 

ED1BILITY: Probably poisonous it is thought lo contain muscarine. 

COMMENTS: The white spores and growth habit m clusters (often quite large) in dis- 
turbed ground is unus ua l for a Clitocybe and serves to disti nguish this species from its 
brethren. It is most likely to be confused with the Lyophyllum decastes gro up (espe- 
cially L cormatum ), which also grows along roads, and with the C. subeormexa group, 
which has pinkish spores. C. cerussata var. difformis is a synonym. 

Clitocybe nebularis (Cloudy Clitocybe) 

CAP 6-25 cm broad or more, convex becomiug plane ordepressed; surface dry, finely 
ft bri Ilose or often with a hoary bioom, gray to grayish-brown to buff, often darker at the 
center, sometimes with watery spots or appearing slreaked; margin at first i nc urved, often 
wavy or lobed in age. Flesh thick, white; odor rancid and disagreeable. GILLS adnateto 
decurrent, close, whitish becomi ng dingy yellowish or buff. ST ALK 6-1 5 cm long, 1 .5*4 cm 
thick, base often enlarged and covered with white down; whitish, or with dingy brownish 
fibrils, fi rm but easity broken. SPOR E PRINT pale buff to yellowish; spores 5 . 5-S .5 * 3 .5- 
4.5 microns, elliptieal, smooth. 

HA BIT AT: Scattered to gregarious, often in large rings, under both hardwoods and 
conifers; widely distributed but especially common on the west coast. It is fond of cold 
weather and in our area seldom appears before December. 

EDIBILITY: Edible but far from incredible. It is indigestible unless thoroughly cooked, 
its fla vor is said to be poor, and its rank odord oes n't exaetly make you want to rush home 
and Ihrow it in the f ry in g pan. 



Clitocybe nebularis is a common large cøld-weather Clitocybe. Notedecurrent giils and grayishcap 
which is broadly convex at first but becomes deprcssed in age (the ones on left look darker ihanthey 
are because of shadow). Cap margin is often frilled or lobed and the skunklike odorcan'i bemissed. 

COMMENTS: The outstanding feature of this large* drab* eold-weather Clitocybe is the 
unpleasant odor, which has been likened to that rancid flour, rotting cucumbers* skunk 
cabbage, mice cages* and beer barf. In size and stature it is remmiscent of Leucopaxillus 
albissimus, but is grayer, decays mueh more rapidly, and has pale yellowish spores. 
C. robusta f-C* alba) is a closely related species with the same stature, spore colør, and 
rancid odor. However, it has a pure white* so roetimes lustrouscap. I havefound itseveral 
times in our area in mixed woods but it is more common in eastern Norlh America. There 
a re also a number of large* u nd istin gu is hed gray ish Clitocy bes that ha ve w hite s pores and a 
more or less mild odor. These include: C harpen t with darker (gray ish) giils* fairly 
common tn our area and throughout the West under coni fers; and C . crassa, a springtime 
Rocky Mountain species with a thick, massive stalk, 

CUtocybe c/avipes (Club-Foot) 

CAP 2-10 cm broad, broadly convex o r plane becomingdepr essedo rfunnel-s haped; s ur- 
face more or tess srnooth, not viscid, browntsh to grayish-brown or ol i ve- bro wn* often 
paler toward the margin. Flesh pallid, odor mild or often somewhat fragrant or fruity. 
CILLS decurnent, fairly close, at first white* then yellowish-buff in age. STALK 2-7 cm 
long* 0.5-1 .2 cm thick at apex, typically club-shaped(enlarged beiow), pallid with grayish 
or s ordid olive'buff fibrils; base often spongy and covered with white down. SPORE 
PRINT white; spores 6-8.5 * 3-5 microns, elliptical, srnooth. 

HA BIT AT: Solitary, scattered* or gregarious under conifers and in mixed woods, late 
fali and winter; widely distributed. It is particularly abundant in pine plantations in 
eastern North America* rather infrequent in California (although several similar species 
occur). I have not seen it in our area. 

EDIBILITY: Edible, but not recommended. Not only is there the danger of confusing il 
with poisønous species, but it has reportedly caused coprine-like poisomng when 
consumed with alcohol(see p. 896). 

CØMMENTS: I must often strain to find something interesting to say about Clitocy bes* 
and this species— the type of the genus— is no exception. The drab grayish- brown cap, 
decurrent gi Ils, white spores* and club-shaped slem are characteristic* but there are many 



Clitocybe cfovipes has a swollen stem base, decurrent gi I Is, and grayish-brown cap h but there are 
dogens of similar, d ilficult-lo-d Lffc rentiate Clitocybes. 

more or less similar species, One of these, C. avetkmeialba, is fairly common in the Pacific 
Northwest and northern California in humus or near decayed logs. It issomewhat larger, 
witha d arker cap, white giils and slem, and elongated spores (8-10 microns long). An ot her 
western species, C. leopurdinu, is also similar but has a viscid, watery-spoited cap and 
more or Jess equal stalk. It has been fo und by Greg Wright in Southern California. 

Clitocybe albirhiza (S nowmelt Clitocybe) 

CAP 2- ! 0 cm broad, convex becoming plane to b roa d ly umbonate, then depressed; surface 
smooth or with whitish down, or sometimes with nverlike lines; watery brown to palc buff 
to cinnamon-, pinkish-, or grayish-bufL Flesh thin, colored like cap; od or unpleasant or 
mild. GILLS adnate to decurrent, close, pale buff or colored more or less like cap. ST ALK 
3-8 cm long, 0.4-2 cm thick, equal or tapered ateitherend, often hollowinage, sometimes 
fluted; colored more or less like cap, the base with a dense mass of white mycelial threads. 
SPORE PRINT white; spores 4,5-6 * 2. 5-3 .5 microns, ellipticak smooth, not amyloid, 

HABIT AT: Scattered to densely gregarious, often in small clusters or rings, on ground 
under conifers: common in the mountains of western North America, especially in the 
spring shortly after the snow melts (sometimes fo und with Lyophyllum momanum). 

EDIBILITY: Unknown 

COMMENTS: This species is merely one of a metagrobolizing myriad of mundane white 
to buffy-brown or grayish Clitocybes that are e xceed i ngly difficu It to distinguish. In other 
words, they are betler neglectedthancollected! Itcan be separated from itsnumerous look- 
alikes, however, by the dense mass of white mycelial threads (rhizomorphs) at the base of 
the stem and in the surrounding humus. Its growth in the spring is also distinctive. Other 
smallish Clitocybes include: C. cerussata, with w r hitish cap, C variah Uh, with pure white 
cap when fresh and spores 5.54S microns long, found under conifers; C, candicans, also 
with a white cap, but favoring hardwoods; and C. coniferophiUt, one of severa! conifer- 
loving species with a dingy buff cap. All of these lack the rhi/.omorphs characteristk of 
C. albirhiza, and in California are more likely lo fruit in the fa 11 or winter than the spring. 

Clitocybe odora (Blue-Green Anise M ushroom) 

CAP2.5-IO cm broad, convex lo plane or somewhat depressed; surface smooth, nol viscid, 
bluish-green to dingy greenish, gray, or grayish-brown with a slight blue- green tinge, to 
nearly whitish in dry weather. Flesh whitish or linged cap color; odor strongly fragrant, 
anise-like, at least when fresh. GILLS adnate to decurrent, dose, blue-green togreenish or 
dark green in one form, whitish to buff or pi nkish-buff in another. STALK 2 -6 (9) cm long, 
0.5-1 .5 (3) cm thick, equal or thicker at either end; smooth, white to buff or cap-colored. 
SPORE PRINT pinkish-cream or buff; spores 6-8 * 3-5 microns, elliptical, smooth. 
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Anise mush rooms. Left: Oifot> 6f JSec^p/jv^ (formerly C swjvtofeni), a young specimen. Right 
Mature specimens of CUtocybe decepiiva, a whiiish to buff species, and CUtocybe odon r. a partially 
or completely greenish or bUiish-green species (far right). Both smell like anise when fresh. 

HA BIT AT: Scattered or in gr cups in woods; widely distri buted. It favors oak ineastem 
North America, but in the Rocky Moumains and Pacific Northwest it is often a bunda nt 
under conifers. In our area ii is rare — I have seen il only twice, under oak in the winter. 

ED1BILITY: Ed i ble, but hest used as a flavoring agent because of the strong taste. 

COMMENTS: The blue-green to duli greenish color combined with the anise or licorice 
odor immediately identify this mushroom. The form with blue-green tints in the gilis and 
stalk is var. pactficus, while the typical variety shows the color main ly in thecap.Theother 
amse-scented Clitocybesf C deceptiva, etc.) are never hlue-green. C , nmtgmøttrofeastern 
North America has a greenish eap, but has white spores and does not smell 1 ike anise; a very 
si milar but unidentified greenish species with a di$tinctive(but not anise-like} odor occurs 
in the Sierra Nevada u nder conifers. There are also several small (cap 1 -2.5 cm broad, stalk 
1-4 mm thick) greenish species that connect CUtocybe to Omphalina . These include: C * 
atroviridis (-Omphalina chlorocyaneay. with a green to blackish-green to olive-gray cap 
and paler gitis, found in grass, moss, or on lichens; Omphalina grossufa, greenish-yellow 
to olive-yeUow* favoring lichens and moss; and O. wyrmiae, with a greenish-yellow to 
oli ve- bro wn cap and yellow to greenish-yellow gi lis, usually found o n rotting conifers. 

CUtocybe deceptiva (Anise Mushroom) 

CAP 1-6 cm broad, broad ly convex becoming plane or depressed; surface smooth, not 
viscid, color variable; pale brown to grayish-brown fading to buff or wateiy whitish, 
sometimes with a darker marginal band; margin at firs! incurved, Flesh thin, pallid, odor 
distinctly fragrant and anise-like when fresh. CILLS adnateto slightly decurrent, close, 
white or cap-colored or slightly darker. STALK 2-7 cm long, 1 .5-5(7) mm thick, equal or 
thicker at base, smooth, more or less colored like cap, usually rather siender SPORE 
PRINT pale pinkish-buff; spores 6.5^9 * 4^.5 micro ns, ellipticak smooth. 

HABIT AT: Scattered to gregarious in damp places under conifers; western North 
A meriea. I n ou r area this species and its close relativest see comme nts) are oftencommon in 
the fali, winter, and early spring under redwood and pine, or occasionally oak. 

ED1BILITY: Edible, but hest used as a flavoring agent (in cakes, breads, cookies, etc.), 
because of its strong, anise-like (but not sweet) fla vor. Be sure each and every specimen 
smells like anise- there are numerous look-alikes without the anise odor, some of 
which grow f in the same habitats and are poisonous! 

COMMENTS: Better known as C, suaveolens, the distinct anise odor of this speciesand 
its close relatives separate them from the dozens of other small, nondescript white to 
grayish or buff-colored Clitocybes (see C. albirhiza), Similar anise-smelling species in- 
clude: C.fmgrom , practically identical, hut with a paler capand white spores, and growing 
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under hardwoods as well as conifers; C. oramophila, with a duil pinkish or flesh-colored 
cap when moist and pale creamy spores; and C. obsoleta, with a strongly fragrant but not 
aniselike od or. 


Clitocybe dealbata (S weat-Producing Clitocybe) 

CAP 1 -4 (5) cm broad, convex becoming plane ar de presse d; surface smooth, not viscid, 
white to dingy white t grayish, or buff, sometimes with a pinkish tinge in wet weather, 
sometimes with watery spots. Fleshthin, grayish to white; odormild, GILLSgrayish-white 
to buff or pinkish-buff, close, adnate to decurrent. STALK 1-4 cm long, 2-7 mm thick, 
equal or slightiy thicker at either end, colored like cap, smooth, rather tough. SPORE 
PRINT white or rarety creamy; spores 4-5.5 * 2-4 microns, elliptical* smooth. 

HABIT AT: Scattered to gregarious or m rings, in pastures and othcr grassy places; widcly 
distributed and common locally in the fa 1 1 and winter. In the Pacific Northwest it fre- 
quentiy mixes company with Marasmius oreades, but in our area is more often found 
with Agaricus tampes tris a nd A, cupreobrunneus. 

EDIBILITY: Poisonous — and potentially fatal to small child ren in the “grazing” stage! It 
prod uces profuse swcating, sal i vation, diarrhea, etc. Muse an ne is the main toxin (see 
p. 894 for details). 

COMMENTS: The dingy grayish- white eolor, cl ose decurrent gi 11 s, white spores, small 
size, and growth in grass disiinguish this drab, undistinguished mushroom, aiso known 
as C, sudorifica. In our area it frequents pastures while the ed i ble and somewhat sitnilar 
fairy ring mushroom (Marasmius oreades) grows mainly on lawns; in other regions, how- 
ever, they may gro w toget her. H owe ver* the fairy ring mushroom has a browner* frequently 
umbonate cap and welFspaced gi Ils Ihat are never decurrent, The edible Clitopilus 
prunulus is also similar, but has pinkish spores. Therearenumerous woodland look-alikes 
in the genus Clitocybe, and all should be strictly avoided, Closely relatcd, poisonous 
grass- i nhabit ing species include: C. augeana, very si milar but with a farinaceous od or, 
sometimes rivulose in age fdeveioping riverlike lines or cracks on the cap), and growing in 
manure and compost as well as in grass; C. rivutasa, w ith cap often rivulose and tinged 
flesh-color, growing in grass; and C morbifera, with a grayish-brown cap* in grass. 


Clitocybe dealbata is a small poisonous grass- in habi ting mushroom with closely spaced, adnate to 
decurrent gills. Overall color is dingy gray to buff. leading lo confusion with the edible fairy ring 
mushroom (Marasmius oreades) 




Clitocybe sclerotoidea. Nole grovvih habit in small light dumps. Each dump arises from a mass of 
Ussue thought to be abort ed Helvel la lactmosa. 


Clitocybe sclerotoidea { Parasitic Clitocybe) 

CAP 0.5-4 (5) cm broad, convex to plane or slightly depressed centrally; surface dry, 
unpolished, with a fine whitish fibrillose coating which rubs off; pallid tosordid buff to 
brøwnish or gray ish, sometimes withdarker watery spots. Flesh whitish, odormild. GILLS 
adnate or slightly notched becoming decurrent, pale buff or pinkish-buff darkening to 
gray, oli ve-gray , or grayish-brown. ST AL K 2-4 (8) cm long, 3-1 0 mm thick, equal or thicker 
at either end, solid, colored like cap or paler from soft, matled, downy white hairs; arising 
from a fleshy mass of tissue which is often at least partially buried. SPORE PRINT 
white; spores 8-1 1 * 3-4 microns, subfusiform (elongated), smooth. 

HABIT AT; Typically in small, tight dumps on ground under pine, known only from the 
Pacific Coast; common at times in our area in the winter and spring. The fluted black 
elfin saddle ( Helvel la iacunosa) is often found nearby. 

EDI Bl MTV; 11 n known, and like myself, iikely to remain so. 

COMMENTS; I can find hidden virtues in almost any fungus, but this drab Clitocybe 
defies me — its mediocrity is downrightstupefying, It serves as acompelling reminder that 
organisms do not exist for our enjoyment alone, andshoutd nol bejudged accordingly. It 
can be recognized by its small size, dingy color(or lack of color), and habit of growing in 
compact dumps from a fleshy mass of tissue. S mall, abort ed individ uals are usually present 
in each dump, and occasionally large, solitary specimens areencountered. The tissue mass 
from which they arise (“seler otium’*) is actuaUy composed of hyphae from both C. 
sclerotoidea and Helvella lactmosa -suggesting that the Clitocybe is parasitic on the 
Helvella . It is intern ting to note, however, that the helvella occurs with both hardwoods 
and co ni fers, while C. sclerotoidea is confined to pine, at least in my experience. 

Clitocybe cyathiformis 

CAP 2.5-8 cm broad, centrally depressed with an inrolled margin, becoming funnel- 
s haped in age; surface smooth, not viscid, dark brown to dark gray-hrown, but fading in 
age to gray ish or paler brown. F lesh thin, pallid; odor mild . GILLS at fim adnate but soon 
deeply deeurrent, paliid becoming gray ish or grayish-brown, dose. STALK 5- ! 2 cm long, 
0.4-1 cm thick, equal ør thicker below, often rather Long, colored like cap or paler, fibrillose^ 
often with whitish down at base. SPORE PRINT white; spores 7-11 * 5-6 microns, 
elliptical, smooth, amyloid. 
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HABIT AT; Solitary or in small groups in humus or on rotten logs, in woøds and at their 
edges; widely distributed. Not uncommon in our area in the fa 11 and winter, especialty 
under redwøod. 

EDIBIL1TY: Not recommended. Il is said to be edible, but there are many very similar 
species of unknown edibility* 

COMMENTS: This species is one of numerous small to medium-sized, grayish, white- 
spored agarics with decurrent gi l Is and a depressed to funnel-s haped cap. Because of its 
amyloid spores it has been placed in severaldifferent genera, including Camharellula and 
Pseudoclitocybe. Similar species wilh amyloid spores include: Cantharellula umbonata, 
common in moss beds in northern and eastern North America,, with crowded, narrow, 
whitish, forked gilis that stain reddish in age, and Clitocybufa atrialba, cap 2-10 cm broad 
and black is h’brown, gilis well-spaced and white to grayish, stalk clothed with dark scurfy 
sca 1 es, gro wt n g i n ri ch h u mus or o n rotti ng hard w o o ds in t he Pacific N o rth we st. T he First of 
these were formerly placed in CanthareUus, the second in Clitocybe. Ålso see Myx- 
omphaiia muura and Clitocy be albirhiza. 


Myxomphalia maura 

CAP 1-3.5 (5) cm broad, convex or centrally depressed with an incurved margin, be- 
coming plane or centrally depressed; surface viscid when moisl but søon dry and often 
shiny, smooth, dark grayish-brown or olive-brown to blackish-brown, fading to gray or 
paler as it dries. Fiesh thin, white to grayish. GILLS adnate to slightly decurrent, dose, 
white to pale gray ish ( usually paler than cap) t ST ALK 2-6 cm long, 2-5 (6) mm thick, more 
or less equal, smooth, colored more or less like cap or slightly paler, but not fading as 
quickly, SPORE PRINT white; spores 4. 5 -6. 5« 3. 5-4.5 microns, broadly elliptical 
to nearly round, smooth or very minutely omamented, amyloid. 

HA BIT AT: Solitary, scattered, or in groups on burnt soil and debris* especially under 
co ni fers; widely distributed and fairly common in our area in the appropriatc habitat, fail 
through spring. I often find it with Pholioia brunnescens and Psathyrella carbonicola. 

EDI BI LI TY: Unknown, but too puny to be of value. 


Lefl: Clitocybe cy&thif ormis. mature specimens. Righi: Myxomphalia maura, a small mushroom 
(hat fa vors recently bur ned artas, Note the adnate to decurrent gi LI s. 
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COMMENTS; The habitat on buml soil distinguishes this undistinguished mushroom 
from a host of simiiar grayish-brown look-alikes. LyophyUum atratum^-Collybia atrata) 
is an ot her species that grows in bur ned -over areas; it is quite similar but has darker(gray) 
giils and non-amytoid spores (the two are sometimes found growing toget her), Fayodia 
anthracohia is a minute charcoaMover (eap up to 1 cm broad) with round, waried, amyloid 
spores. Omphaliaster asierosporus and O, borealis have warted or starlike spores, but 
are larger (cap 2-5 cm broad), have grayish to grayish-brow n gi 11 s* and prefer moss (under 
conifers) to burnt soil. Another small widespread species, Ctiløcybe (-Omphatina) 
epichysium , has a dry cap about 2 cm broad that is dark sooty-brown to olive-brown or 
ashy and minutely scaly or scurfy at the center. Il is fairly common in our area in mixed 
woods and under conifers, but not in bumt soil, See also C. cy al hif ormis. 


LEUCOPAXILLUS 


MeJium-sizcd lo brgc tcrnslrial mushrooms CAP conve* to plane or deprcsMed, margin usuaily 
m rolied when young; surfate dry. utipuh&heeL Fle ih ral her tuugfi and tir i . CILLS att&cbcci, tb«:, 
usually whue oryeUowtsF S'f ALK typic&lly cenl ral, Heshy, tough, often witha compkuous white 
mycehal mut ut huse. VEIL and VOLVA ah sent. SPORE PRINT white. S pores amy Und, rough. 

THIS is a small but very conspicuous group of robust mushrooms with a dry, unpolished 
cap, white to pale yellow giils, a tough, fleshy stem, and white, amyloid spores. In some 
species the gilis peel rathereasily from the cap (as in t he b ro wn-spo red genus Paxillus). The 
flesh is rather dry and brittle as in Russula , but the stature of the fruiting body is quite 
different and the fibrous stalk does not snap open cleanly like chalk. Also, most Leuco* 
paxillus species have a copious white mycelium that permeates the surrounding duff and 
frequently ad heres to the base of the mushroom whenitis plucked a character not found 
in Russula > 

Confuston with Clitocybe and Tricholoma is al so ti kel y ( Leucopaxillus species were 
originally placed in those genera), but they are not so tough and rot more readily. In 
contrast, Leucopaxillus species are remarkably resistam to bacterial decay— antibiotic 
substances have been isolated in some of them and their fruiting bodies, like those of 
Laccaria , persist for weeks and thus appear to be more common than they actually are 

Leucopaxillus albis simus, mature and d ned -up spec imens. Note the tremendous variation in size, 
shape, and stature. Some of these are quite o Id and shrivdled. 




Leut opaxillus albissimus* Y oung white spermiens. (Ralph Buchsbaum) 


Less than ten species of LeucopaxiUus are known from North America. The two 
common ones in our area fruit prolifically and are likdy to be among the first agarics you 
encounter, They are strictly woodland fungi and may be mycorrhizaL Thongh aJluringly 
large and firm, they are difficult to digest because of theirtoughness. However, they are 
not known to be poisonous, so tntrepid toadstool-testers may opt lo experiment with 
the mild-ta sting forms, They have one compdling ad van tage— a single large specimen 
canfilla basket! 


LeucopaxiUus albissimus (Large White LeucopaxiUus) 

CAP 5-20 (40) cm broad or more, eonvex with an inrolled margin when yonng, becoming 
plane or depressed in age; surfacedry, dull, unpolished, white becoming buff, ydlowish, 
or even tan (at least toward center) in age, often cracked or splitting in age or dry weather; 
margin somctimes obscurely ribbed. Flesh thick, tough, white; odor unpleasant or frag- 
rant, taste also variable (mild or bitter). CILLS white to slightly ydlowish in old age, 
attached (typically decurrent at least by lines, but ranging to ad na te or even adnexed); 
close. STALK 5-20 cm iong, 1-5 cm thick, tough, solid, equal orenlarged at themiddle or 
bdow (often with a narrowed base); white, discolonng slightly in age; base usually im- 
bedded in a white mycelial mat; smooth or often scaly (especially in mid-portion) SPORE 
PRINT white; spores 5. 5-8. 5 * 4-6 microns, elliptical, warty, amyloid, 

HABITAT: Solitary, scattered, or gregarious (often in large rings) in woods, mainly 
under conifers, widely distributed. It is common in our area in the cool winter months, 
particularly under redwood, but also with other trees, including euealyptus, It is slow to 
grow and even slower lo decay. 


Key to LeucopaxiUus 


Gills pale clear ydlow when young, cap 9~ 30 cm broad. buff todingy tanor yelløw-brown;found 


under hardwoods in eastern North America and Southern Arizona ........... L. tricotor 

Not as above, giUs not yellow when young (but may be ding) ydlowish in old age) 2 


Cap brown to reddish-brown, medium-sized; taste bitter ............... L. amarm, p. 168 

Cap white, buff. pale tan, ydlowish, etc; medium-sized to very large; taste mild or bitter .... 

............... albissimus &. others, bdow 
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TRICHOLGMATACEAE 


EDIBILITY: A tempting specimen, but I don't recommend it -even the non-biller forms 
are coarse and difficult to digest. Thorough cooking would be necessary. 

COMMENTS: Severai varieties of this widespread species have been described hased on 
differences in cap eolor, taste, and spore characters. The above description is based 
primanly on the variety common in our area, var. paradoxus (-L, paradoxus). It has a 
rather strong but not unpleasant odor and a distinctive but not usually bitter taste, his 
white when young, but usually becomes dingy yellowish, buff, or pale tan as it ages or 
dries out. A white mycelial mat can usually be seen permeatmg the duf faround the mush- 
room or ad heri ng to hs base. However, its most outstanding attnbutesare the large size, 
tenacious loughness, and resolute resistance to decay, as evidenced by the folio wing two 
“tried and true” methods for distinguishing it from Clitocybe nebularis and other large 
look-alikes: 

1) C h oose a firm (not waterlogged) specimen and throw it against a wall, housemate's 
head, or other dense, hard, thick object. If it (the mushroom) remai ns moreorlessintact, 
it is probably L. aibis simus; if it s hatters, chances are it was a Clitocybe. 

2) Choose a firm (not waterlogged) specimen and leave it out on the pore h, or hide it 
in your housemate's closet, If after one week it (the mushroom) shows no visible signs of 
decay, il is probably L. albissimus; if unc hanged after one month it is defmiiely L albis- 
simus. If, on the other hånd, it shows visible or smellable signs of decay (i.e,, has begun 
to rot or is reduced to a heap of w ri thin g maggots), chances are t once again, that it was a 
Clitocybe , (Note: L albissimus can behave like a Clitocy beifloo o id or maggol-riddled.) 

Other species: L , albissimus var. It ritus is quite similar to var . paradoxus, but is usually 
smaller (stalk only 0.8-1 .5 cm thick and smooth); var. piceinus is similar in eolor, bul has 
a bitter taste; var. typicus alsø has a bitter taste but is pure white; L . taterarius is a hard- 
wood-loving species with a very bitter taste, pinkish-buff-tinged cap, and round spores, it 
is particularly common in eastern North America. 

Leucopaxillus amarus (Bitter BrownLeucopaxi llus) ColorPlate31 

CAP 5-12(15) cm broad, broadly convex with an inrolled margin when young, becoming 
plane orslightly depressed; surface dry, nnpolished, smooth, dark browntobrown,pecan- 
brown, or reddish-brown, evenly colored or paler at the margin, sometimes cracked or 
faded in age; margin often obscurely ribbed. Flesh thick, firm, dry, white; odor mild or 
pungent, taste very bitter, GILLS typically adnate but ranging from notehed to slightly 
decurrent by lines; close, white. STALK 4-10 cm long, 0.5-2 (4) cm thick, equal or en- 
larged below, smooth, dry, solid, white or sometimes discolored brownish below, base 
imbedded in a copious white myceliai mat. SPO R E PR i NT white; spores4-6 * 3-5 microns, 
nearly round, warted, amyloid. Cystidia numerous on giil edges. 

HABiTAT: Scattered to gregarious (often in rings) underconifersand oaks;commonand 
widely distributed. In ourarea it is often abundant in the fail and winter. 

ED I Bl LITY: Uncquivocally i ned i ble — it smells like *ereepy crawlers" and tastes likea 
mildewed army tent. If you're lost in the woodsand have nothi ng to eat. you^d do better 
to folio w the example of Charlie Chaplin and stew your boots before venturing to makea 
meal of this mushroom. 

COMMENTS: Also known as L. gentianeus, this mundane mushroom can usually 
be recognized by its duli, boring brown to reddish-brown cap, white gilis, bitter taste, 
absence of a veil, and moldy-looking white mycelium that usually permeates the sur- 
rounding humus and frequently ad heres lo the stem when it is ptucked. The latter feature 
helps to distinguish it from brown-capped Tricholømas (e.g. t T. imbricatum). Hygro- 
phorus roseibrunneus can also be similar in eolor, but has soft and waxy gi Ils. As with L. 
albissimus, severai varieties and forms have been described. In addition to the eolor plate, 
L. amarus is shown on p. 918. 
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MELANOLEUCA 


Small lo medium-sized terreslrial mushrooms. CAP usually smooth, broadly con ve s to plane or 
ofien untbonaie; oftcn hygrophanous. GILLS dose or crowded, attached (usually adnate or 
notched), usually * hi fe. 5TALK central, typically rarher sti/f. straighi, xemi-cartilagiriGus; ofien 
siender. VEIL and VOLVA ahseni, SPORE PRINT white or creamy. Spores minutely waited or 
roughetted, amyloid. Cy stidia ni len present on giJI ed ges. 


THESE rather unimposing whitish to gray or brownish mushrooms have been aptly 
characterized as"overgrown Cøllybias,*' for the stature of thefruiting body is intermediate 
between that of Trichohma and CoUybia. The straight* semi^cartilaginous stem,close to 
crowded (and often notched) gilis, and smooth, dull-coiored, frequenily umbonate cap 
are the principal field marks. 

Melanolcucas cangrow almost anywhere, but in our area are found most often on lawns 
or shaded areas in pastures and parks. Thcy are also quite common under conifers in the 
Sierra Nevada and other mountain ranges. I can find no mention of poisonings atiributed 
to A ieianoleuca, but the North American species are not well known. Two wide&pread 
species are described here, and several others are keyed out. 

Key to Melanoleuca 

1 . G ilte tan to ochre, creamy -ochre, or pale pinkish-cinnamon, at least in age ; cap 5-1 3 cm broad; 

sialk usually quite tall Af, cogrmta, p. 170 

1 . Not as above; gi I Is typically wbilish, sometimes with a slight yellow or pinkteh tinge 2 

2. Cap viscid when tnoist, 4-8 cm broad, while or in age often trnged or stained ydlow; s talk white, 

usually scurfy, 0 .7-1 .5 cm thick; fairly common in central and Southern CaLifornta in a vanety 

of habiiats * Af. lewisii 

2. N ot as above 3 

3. Cap yellow is h- brow n fading to yeliowish-white; fairly common under hard woods in eastern 

N orth America Af. alhof lavtda 

3. N oi as above; cap some s hade of brown or gray when moist ( but may fade in age) .. 4 

4. Growing under mountain conifers, usually shortly after thesnow melis 5 

4. Growing m lawns, pastures, etc., sonietimes also in woods, but not lypically as above 

Af. rnetah'uca group ; below 

5. Sialk fleshy, usually more than l cm thick; cap medium-si* ed to fairly large 

Af ♦ evenom group. p. 171 

5. Sialk usually less ihan 1 cm thick; cap medium-sized to fatriy small 

Af. graminkold & others (se« Af, meialeuca group, below) 


Melanoleuca melaleuca group 

CAP 2-7 ( 10) cm broad, broad iy convex to plane to shallowly depressed, often wilh a low 
broad umbo; surface smøoth, hygrophanous bul nol viscid; dark brow n lo gray tograyish- 
brown when moist, often fading to buffy-tan, gray, or even paler in sunlightfor as il dries). 
Flesh thin, whitish, od or mild. GILLS narrow, close or crowded, white, usually notched 
but varying to adnate or even very slight ly decurrenl. STALK 245 cm long, 3-6(12) mm 
thick, equal or with a slightly sw r ollen base, rather siender, stiff, whitish or with darker 
(brown) fibrils, apex sometimes minutely scaly or scurfy. SPORE PRINT white; spores 
6-8 * 4-5,5 microns, elliptieal, minutely w arted, amyloid. Harpoonlike cystidia typically 
present on gi 11 edges, 

HABIT AT: Scattered lo gregarious unground i nupen places(lawns, pastures, etc.), under 
trees, along roads and traib, in straw and wood chips, and also in the woods; common and 
widely distributed, but usually fruitmg at lowcr elevations. Common in our area 
throughout the mushrom season but most numerous in the winter and early spring. 



Metanoleuc a melaleura gro up is common in grassy areas, but also gro ws under trees and inthe woods, 
Cap is usually dark when young and moisMsee specimen on right), but may fadt considerably in age 
or stmlight. Note crowded white gills. 


EDI BI LITY: Edible. The caps are delicious fried in but ter, but since it is not an easy 
mushroom to recognize, I hesitate to recommend it. Also, the edibility of closely related 
species has not been adequately ascertained. 

COMMENTS: The above description will actually fit a number of closely related 
Melanolcucas whose exact identities are best left to Metanoleuca-m asters. Asagroupihey 
are characterized by a stnooth, hygrophanous, dark brown to grayisbfor paler) cap, close 
white giils, straight stalk, and strongly amyloid, warted spores. Specimens growing in 
the open are generally much paler than their counterparts growing in the shade. Related 
species inelude: M. brevipes , common on lawns, wjth a short brown to whitish stalk and 
abtmdant cy stidia on the giils; and Af poUoleuca, tvith a hoary bioom on the cap when 
fresh. There are also several species thai fruit prolifically in the spring and early summer 
in the eoniferous forests and alpine meadows of western and northem North America. The 
most common of these, M. gr am in i cola, is simiiar lo M. melaleuca in colorand stature, 
but Jacks cys lidia on the gi Ils, A not her, Af. evenosa , is large rand more robust (seedescrip- 
tion). Alihough probabty harmless, none of these species should be eaten until better 
known. Af. vulgaris is a synonym for the tongue-twisting Af. melakuca. 

Melanoleuca cognata 

CAP (5) 7-13 cm broad, broadly convex to plane, usually with a broad umbo, sometimes 
becoming slightly depressed in age; surface smooth and sometimes shiny, dry or slightly 
viscid, brown lo ochre-brown, fading to pale tan in age, thecentersometimesdarker. Flesh 
whitish; odor often slightly sweet, rancid, or^peculiar^Smith). GILLS pallid becoming 
tan, creamy-ochre, deep ochre, or pale pinkish-cinnamon; crowded, atlached (usually 
notched). STALK 6- 12 cm long, 1-2 cm thick, equal or with a swollen base, longitudinally 
lined or twisted-striate, straight, colored more or less Jike cap or paler, the base some- 
times brownish-stamed. SPORE PRINT creamyoryellowish;spores7-10 *4.5-6 microns, 
elliptical, minutdy warted, amyloid. Cystidia ahundant on edges and faces of gilis . 

HABIT AT: Solitary, scattcred, or in small groups on ground in mixed woods and under 
conifers in the spring, summer, and early fail; widely distributed but not common. It does 
not occur in our area but is to be looked for in the Sierra Nevada. It is fairly frequent in the 
spruce-fh>aspen forests of the Southern Rocky Mountains and Southwest. 

EDIB1L1TY: Edible, I haven't tried it. 

COMMENTS: In contrast to many of its kin, this Afelarjoleutais fairly easy to recognize, 
The broad, frcquently umbonate brown to ochre-tan cap, tall straight stem, and brown to 
tan or ochre mature giils are good fieldmarks. 
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Metanoteuca evertosa group (Robust Melanoleuea) 

CAP 5-19 cm broad, broadly convex to plane or wavy; surface smoolh, dry to slightly 
vise id when moist, pal lid to brown to grayish-brown or in age sometimes slightly octire. 
Flesh firm, thick, white; odor often rather pleasant. G1LLS crowded, white (or in age 
sometimes brownish- or ochre-stained), usually notehed oradnexed. STALK 3-7 cm long, 
(1) 1.5-3 (3.5) cm thick, equal or slightly thicker below, very firm, stiff, solid; white with 
brownish or cap-colored fibnls; apex or upper portion usually dandruffy or minutely 
scaly (or sometimes dandruffy throughout). SPORE PRINT white; spores 8-11« 4-5 
microns, elliptical, minutely warted, amyloid. 

HABITAT: Solilary , widely scattered, gregarious, or even clustered in duff undereonifers 
or in grassy clearings, at the ed ges of forests, etc.; fasrly common in the mountains of 
western North America during the spring and early summer. 

ED1B1L1TY: Unknown. Several Mela nole ucas are edible and this one is fleshy enough 
to warrant cauiious experimentation, but be sure of y our identificalionf 

COMMENTS: Anyone who regularly hunts the Cascades and Sierra Nevada during the 
springtime will come across this species or species "complex/" which also goes under the 
name M. subatpina Because of its robust stat ure (see photo on p. 897) tt is li ke ly to be 
mistaken for a Trkhaloma. However, the crowded white giils, scurfy stalk, smooth 
cap, amyloid spores, and springtime growth under conifers should dtstinguish it from 
most Tricholomas. Several olher Melanoleucas grow under mountain conifers, but 
are more siender (see comments under the M. melaleuca group). Af. cognata can be 
fairly large, but is usually taller and slimmer with tan to ochre gilis in age. 


LACCARIA 


Small to medium -M/ed terrestrial nuishrooms. CAP convex to plane, centrally depressed, or 
uplifted: not visetd. GILLS altached, rat her ihick. slightly waxy. pinkish tv flesh-cotored, cirma- 
mnn, purpie, or Mac. STALK tough emdjftbrous , elastic, olien slender, more or less central. VEIL 
and VOLVAabsent. SPORE PRINT white tnpale Ulm. Spores usually spiny. not amyloid. 


THIS small but common genus can be distinguished in the field by its thick, purpie to 
pinkish or flesh-colored giils and tough, fibrous stem. The gilis may be somewhat waxy- 
looking as in the waxy caps(Hygrophoraceae), but the tough stalk is distinetive and the 
spores are usually spiny under the microscope, 1 n small ind i vid u als the stalk may be stender 
but is not noticeably fragile, and the cap is not conical or bell-shaped as in Mycena* 
Laccarias form mycorrhizae with many kinds of trees and shrubs, and are among the 
few mycorrhizal species that are easiiy raised to fruition in the laboratory. Their omni- 
presence in coniferous f orests hascaused themto becalled“mushroom weeds.” However, 
they also grow with hardwoods, They seem particularly fond of sandy, boggy, or other 
poor soils, and are a conspicuous f ungal feature of our Coastal pine forests. They persist 
for weeks without decaying, and thus appear to be more pientiful than they actually are. 

About 16 species of Laccaria occur in North America. M ost are quite variable inshape 
and color and thus difficult to distinguish in the field, but they split nicely into two groups 
- the ones that are purpie and the ones that aren’t. AU are thoughl to be edible and most 
are fairly good, orat least better than some authorities would have us beiieve, Two repre- 
sentative species are described here. 

Key to Laccaria 

I . D owny my ce I ium at base of s ta 1 k and/ or g i 1 1 s pu rple to I i lac w hen f res h ( may fade m age! ) 2 

1 . Violet tones completely abseoL, e ven when fresh (bul may be vinaceous-linged) ... 

. . L. toccata & others, p 1 72 
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2. Growing tn sand (often bu hed); spores smøoth L. trulliaafa( scc L. ameihystim%to\ip s bclow) 

2. Not as abøve(but may grøw tn sandy soil); spores spmy 3 

3. Fruiting body meduim-sized to large (cap 5-20 cm broad; stalk 1-3 cm thick); common under 

hardwoods(e$pecially oaks) in eastern North Ainerica * L. o ch r opurpur ea 

3, Not as above; small to medium-sized (cap usually less than 7 cm broad, stalk usuaUy les$ than 

I cm thick, but at times up to 1 .5 cm); widespread in many habitats 4 

4, G i Ils d tsti netly purpie when fresh L, am et hv stina group T below 

4, Gilis with oniy a tinge of violet ( il any) when fresh L , bico/or( see L. amethystina group. bclow) 

Laccaria laccata (Lackluster Laccaria) Color Plate 29 

CAP ] .5-6 cm broad, convex becoming plane to centrally depressed or sometimes even 
with a hole in the center, the margin often u plif te d in age; sur face not viscid, oflen minut ely 
sealy, color variable: flesh-colored to orangish, brownish-cinnamon, reddish-tan, 
or pinkish-brown when moist, mueh paler as il dries; margin often wavy or irregularly 
lobed in age. Fleshthin, tmged capcolor.odormildorsometimcsradishlike. GILLSthick, 
well-spaced, somewhat waxy, pale pinkish to flesh-colored or reddish-tan, dusted white by 
spores at maturity; attachment varia ble but ty pically ad nate to slightly decurrent. ST ALK 
2-10 cm long, 3-10 mm thick, more or fess equal, tough andfibrous^elastic, often fibriilose, 
often somewhat twisted oreømpressed; same color as moist cap ordarker(reddish-brown) ( 
usually rather siender; downy mycelium at base white(if present). SPORE PRINT white; 
spores 7-10 14 6-9 microns, round or nearly round, spiny. 

HA BIT AT; Scattcred or in groups or troøps in woods or near trees, especially inpoor or 
sandy soil or in boggy areas; very common and widely distributed. In ourarea ltcan be 
found almost anywhere at anytime, but favors cool weather and pme. L. proxima and 
L . altaica(see comments) are also common locally. 

EDIBILITY: Edible and fairly good, especially if seasoned; the tough stems should be 
disca rded, Be certain of your Identification, however -thereare many similarly-colored 
mush rooms! 

COMMENTS: This cosmopolitan mushroom has a knack of turning up in droves when 
one is seeking more exotic or unusual species, and is thus spurned and scorned as a 
mushroom “weed." To be sure, it is as unostentatiousas it is ubiquitous, withoutthe lovdy 
color of the L. amethystina group, yet in its own uncxciting way it is quite beautiful, Like 
the honey mushroom, ii is so vexingly variable in size, color, and shape that even veteran 
collectors have trouble recognizing some forms! The telltale traits are the overall color 
(pinkish to orangish or duil cinnamon), thick well-spaced gi 11 s, white spores, and tough 
or fibrous slem. L t proxima is a very simi tar, widespread species, It tends to be slightly 
larger with a more fibrillose stalk and scalier cap, but can only be told with certainty by 
its broadty elliptical (rather than round) spores. There are also several similarly-colored 
bu! smalter species (cap(K5-4em broad) that usually grow in wet or boggy areas and have 
striate caps when moist. They include:/,. ahiensis andL. a/tøica(both of which have been 
cailed L. striatula ), with larger spores (8-13 microns), the latter especially common in 
northern latitudes; and L * tortilis, a very small species with only afew( 10-I5)gilband even 
larger spores. See also L bicolor(under L. amethystina group) , which has violet mycelium. 

Laccaria amethystina group (Amethyst Laccaria) Color Plate 30 

CAP (1)2-4 (7) cm broad, convex becoming plane, centrally depressed (sometimes witha 
hole in the middle), or withanuplifted margin in age; surface often minutelyscurfy or sealy, 
not viscid; purpie to brownish-p urpie when fresh and moist, fading to brown,gray, buff, or 
whitish (see comments!) as it loses moisture; often cracked in dry weather; margin often 
wavy or lobed in age, Fleshthin, violet-tinged; odør mild. GILLS well-spaced, thick, some- 
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what waxy, deep or bright amethyst-purple when fresh, gradually fading to duli purpie or 
grayish- purpie and eventually dusted white by spores; attachment variable but usually 
adnatetoslightly deeurrent. STALK 5-12 cm long,G3-l (1 .5) cm thick, more or less equal, 
typically rather long and siender, often curved or twisted; tough and fibrous, eJastic, 
usually conspicuously fibri Ilose, c o lo red more or less like moist cap or browner t fading as 
il dries; base usually covered wilh downy purpie or white mycelium- SPORE PRINT 
white or ti nged lilac; spores 7-1 1 mier ons, round, spiny (but see comments f). 

HABIT AT: S ca tte red to densely gregahous on gro und in fo rests and at their edges, wide- 
spread and common, In our area this species and its look-alikes (see comments) are par- 
ticularly abundant under Coastal pines. They can fruil most any time but are partial lo cold 
weather and are often abundant when other eo l leeta ble delectables are scarce, 

EDI B I MT Y: Ed i ble, and a good choice for begi n ners because of its distinctive colorand 
convenient avaiiability. It has a nice tex ture but not much flav or, so try mixing it with 
potatoesand seasoning it with garlic. The tough, hairy stems should be discardcd. 

COMMENTS: The lovdy amethyst-purple gilis when fresh combine with the rather long 
and tough, fibrous-hairy stem to set apart this cosmopolitan mushroom and its dose rela- 
tives, The color fades rather dramatically as the mushroom toses moisture, but the gilis 
usually retain their purpie tint well into maturity - The common” A methyst Laccaria” along 
the west coast has recent ly been given a new name, L. amethysleo-occidentalis, based on 
its broadly elliptical ( rather than round) spores and the tendency of its cap t o fade to brown 
rather than buff or gray as in the “true’* L v amethystina (or L. amethystea). Our local 
variety, however, sometimes fades to buff oreven white, so that microscopic examination 
is often necessary to distinguish it from L , arnethystina( the latter may occur in our area, 
but i f so is uncommon). The specimens in the color plate are probably L. amethysteo- 
occidentalis, but are labeied L. amethyminagToup because theirsporeswere not examined. 
To muddle matters even more^éicotørisalsocommonmourarea^specially under pine. 
It has broadly elliptical spores, but has only a slight violet or vinaceous tinge (if any) 
when fresh, except for the violet downy mycelium at the base of the stalk (which may, 
however, fade to white in age, leading toconfusion with L . laccata). Other purple-gilled 
species: L. tmUisuta has long( 16-22 mier ons) smooih spores and gro w s only in sand or sand 
dunes (often buriedl)- L. ochropurpurea is a robust eastern species (see key to Laccaria ). 

LYOPHYLLUM & AUies 


Smalt to medium-smal] mush rooms, or af larger then usually growing in dense ciusters, CAP 
typicatlv lorne \hade of gray or hrown, but somel i mes wbjle, nol viscid GILLS aitached or 
sometimes free, usually white or gray. ST ALK ftøshy or thin, cent ral, usually white, gray, cr brown, 
VEIL and VOLVA absent SPORE PRINT white. Sporen smooih or spiny, noiamyloid- Cystidia 
on giils typically aiiLonspicuous orabsent. Basidia with siderophilousfcarminophilous) granuler. 


LYOPHYLLUM isa nondescript amalgamation of white-spored mushroomsat enetime 
dispersed amo ng Tricholoma. Collybia, and Cliwcybe. They are puzzlingtotheamateur 
because the various species appear to have li tt le in c om mon aside from their drab color— 
some are siender and Collybia- or Mycena- like; others are robust and Tricholoma- or 
Clitocybe-Wkc, The unifying feature is rather esoteric: the basidiacontainparticles which 
darken dramatically when heated in acetocarmine! (Wouldn’t you?) 

Lyophyllum is a fairly sizable genus but only theL. decastes group, which fruits in large, 
dense ciusters along roads and trails, is conspicuous. The rest qualify as“LBM*s* and are 
treated here only perfunctorily (they are difTerentiated largely on microscopic 
characteristics any way). Also included here is one species of Calocyhe — a small, rare genus 
which, like Lyophyllum, has siderophilous granules in the basidia, but typically has a more 
brightly co J ored cap. 
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Key to LyoptiylJum & Ailics 

1 . Cap pmkish-ian i« reddish f sometimes fading to tan); sialk usually S mm thick or less 

. Calocybe came a & ot hers* p. 176 

J - Not as above* cap grayish to brown* black, or white 2 

2. Gills and/ or stalk jstaming gray or black where b ru ised {sometimes ski w ly), or deveJøping 

grayish to black spots in age L . semit ate &. o t hers {see L, moruatium, p. 175) 

2. N ot as above 3 

3 G rowing on burnl gron nd or debris; sta lk thin ( up to 3 mm); ea p small* dark brownish lo black 
L , airatum{ sec M \ xomphaUa maura , p. 165) 

3. Not growing on bumt ground and^ or stalk thicker 4 

4. S talk fair ly thick {1-2.5 cm thick), usually white; ty p Lea I J y growing in densc dusters (rardy 

solitary) along roads and paths or less commonly in undisturbed woods 5 

4. Nol as above; stalk usually siender * 6 

5. Caps white, often somcwhat miss hapen; taste usually sour or disagreeable* known only from 

western North America * ( set C litocy be diiatuta, p, 159) 

5. N ut as above* caps nol white, or if white then taste more or less nuld L. deeastes grvup, below 

6, Fruiting in spring in western mouniains* usually near melting snow; fruiting body graytsb 

when fresh; gilis gray; cap usually with a hoary bioom at firsl L. monfanarn, p. 1 75 

6. Not as abov e 7 

7. Found in sphagnum bogs, cap usually with an umbo; stalk thin. Iragile* often long L patustre 

7. Similar to above but not growing m bogs L . rancidumfk others 

Lyophyllum decastes group (Fned Ch icken M ush room) 

CAP 3-12 cm broad, convex to plane or with siightly uplified margin in age; surface 
smoolh, often wilh a soa py (lubricous) feel when moist, but not viscid; color variable: dark 
brown to grayish-brown to yel low is h -brown* watery tan* or paler; margin often lobed. 
Flesh firm, white; odor mild- GI ELS adnate to siightly decurrent or olien notehed, 
dose, white or paltid but sometimes becoining straw-colored in age STALK 3-10 cm 
long, 1 -2.5 cm t hick* solid* equal or taperi ng do wn ward, often curved, smoolh , d ry , white* 
sometimes discolored brownish in age* especiaiiy at base. SPORE PRINT white; spores 
4-6 microns, mund or nearly round, smooth, Basidia with siderophilous granules. 

HABIT AT: Gregarious on the ground, usually in large compact ciumps and often half- 
hidden by leaves and grass; fruiting mainly in dist urbed areas along roads and beaten 
paths {sometimes even forcing its way up through asphalt), in waste places* around old 
sawdust piles, or sometimes in the woods; widely dist ri buted, I tis common along the west 
coast from Alaska to Southern California and fruits in our area from early fail through 
spring or even summer. It was the single most abundant mushroom on the University of 
California* Santa Cruz campus (a very “disturbed^ptace!) during the 1976-77 droughl. A 
couple hundred pounds could easily have been harvested. 

ED1BJLITY: Edibleand quite popularin some regions* but it hardly tastes likechickenas 
its common name i m plies. Tve found it to becrunchy, but bland* Itsabundanceand habit 
of fruiting when ot her good edibles are scarce make experimentation worthwhile. Be 
caref ul* ho wever t his is a species "com pie x, 11 and some mild cases of poisoning have been 
attributed to it. These may simply have been “allergi c” reactions* or may have resulted 
from confusion wilh poisonous species <e. g., Clilocyhe dilatata). 

COMMENTS: Also known as Clitocybe multiceps and Jrichoioma aggregat unj, this 
exeeedingly common species “complex" 1 is best recognized by its fondness for dis tur bed 
places and its growth in dense clusters which may contain a hundred or more individuals 
and weigh as mueh as 15 pounds! Within the L . decastes group at least three species have 




Lypphyltum decastes group is especially common alang roads and paths. Note dustered growth 
habil, white stalk, and absence of a veil. A not her dump is shown on p. 898. 

been recognized on the basis of cap color L. cottnaiumbas a white or whitish cap; L. lori- 
catum has a black is h-brown to dark brown cap when young, often with a hoary sheen or 
metal lic luste r, and a thick cartilaginous cap c utide; as it ages, however, it fades to paler 
brown or tan, and is then mdistinguishable from “typicar L decastes , which has a brown 
to gray is h-brown to tan cap. L. ioricaiutn is the most common of the three in our area, 
but L decastes also occurs. A fourth, unidentified species is fairly common in our 
live oak wood lands. It has a gray is h cap and grayish giils and its edibility es unknown. 
Still anothcr species grows under mountain conifers soen after the snow meUs. 

Though all of these species tend to grow in clusters, solitary individ uals occasionally 
occur, and these are apt to baffle the beginner. Since the cap color and giil attachment are 
so variable, it is best only to eat those growing in large dumps in disturbed ground. Make 
sure the spore deposits on the lower caps of mature dusters are white. Poisonous Ento- 
lomas so mel i mes grow in c lusters, but have deep pin kis h spores. The CUtocybe sub- 
coimexa group also grows in dusters and has pinkish spores, while C, dila t at a is white- 
spored with a whitish cap and disagreeable taste. Most other fieshy, dustered terrestrial 
mushrooms have darker spores and/ or a veil. 

Lyophyllum montanum (Snowbank Lyophyllum) 

CAP 2-6.5 cm broad, convex to broadly umbonate or plane; surface not viscid, gray to 
lead-colored beneath a hoary (whitish) bioom which may wear off; often becoming some- 
what ydlower (to dingy yellow- brown) in o ld age. Flesh thin, brownish to whitish, od or 
mild. G1LLS dark gray to gray, close, adnate to nearly free (usually adnexed). STALK3-7 
cm long, 0.5-1 .5 cm thick, equal or thicker below, hoary and colored more or less like cap 
when fresh, orslightly bro w ner; base often with white mycelial down. SPORE PRINT 
white; spores 6.5^8 *3.5-4 micro ns, elli pt ical to oblong, smoot h. Ba sidia with siderophilous 
granules- 

HABITAT: Solitary, scattered, or in small groups on ground under conifers (particularly 
spruce and fir), usually near melting snow; fairly common in the spring and early summer 
in the mountains of western North A merica. 

EDIBILITY: Unknown. 
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COJMMENTS: There are a number of nondescript grayish Lyophyllums that are very 
difficult to identify. This one, however, can be told by itssnowbank milieu and hoar> r cap 
surfacc when young (see photo on p. 46). Ot her species: JL. semitale is one of more t han 50 
difficult-to-diffcrentiatc Lyophyllums that stain gray, black, or brown when hruised 
{often siowly). Its cap and gilis are grayish and it is widespread under conifers or lesscorm 
mon ly hardwoods.L. infumatum also hlackens, but has whitish gills when young. 

Calocybe carnea 

CAP 1 .5-4 cm broad, convex to plane or slightly umbonate; surface dry, more or less 
smooth* usually pinkish to pinkish-brown* but varying to dark reddish or fading to pale 
tan. Flesh thin, whitish. GILLS crowded, narrow, white, adnate to slightly decurrent or 
notched. STALK 1.5-4 cm long, 2-5 mm thick, equal, colored more or less tike cap, 
smooth or finely fibrillose. SPORE PRINT white; spores 4-6 * 2-3 microns, elliptical, 
smooth. Basidia with siderophilous granules. 

HABIT AT: Scattercd or in groups in lawns, g ras sy clearings in woods, and other opcn 
places; widcly distributed but not common. J have found it only once, on a lawn in Santa 
Cruz, California* during the seventh inning stretch of the fourth game of the 1978 
World Series (I don’t remember the date), 

EDIB1LITV: Not recømmended. It is said to be ed i ble but is easily con fused with 
poisonous species. 

COMMENTS: Former ly known as Clitocybe socialis and Lyophyilum carneum, this 
pretty littlc latvn-lover can be recognized by its pinkish eap f crowdcd white gills, and white 
spores. It appears to have a wide distribution but nowherc does it seem to be common. 
A si milar but slightly 1 arger species with a pur pie- red cap and yellow-ochrc gills, C. 
ony c hina, occurs in the spruce-aspen forests of the Rocky Mountains in the summer. 


TRICHOLOMA 


Mcrfium-M/.cri lo large lerrestriai most ly wuudland fungL CAP viscid or dry, smooth, flbriilo&e, 
or scaly. GILLS typkaUy notched or adnexed. occasionally adnate, STALK central, fleshy\ VEIL 
ahseni {except in T zelleri and a few others), VOLVA ab§«nt. SPORE PRINT white* Spores 
smooth, not amyJoid. Gills only rarely with l> stidia. 


TRICHOLOMA is a large and prominent, well-defined group of ter rest ria! white-spored 
mushrooms with notched gills and a central, fieshy stem. It corresponds in stature to 
Entoioma (deep pinkish spores) and Hebeloma (brown spores), but has little else in 
common with thosc fungi. Among the white-spored genera, Collybia differs in itscarti- 
laginous stalk, Tricholomopsis grovts on or near wood, Hygrophorus has gills t hat arc soft 
and waxy. Russula hasdry, brittle flesh, and Clitocybe has adnate to decurrent g i Ils and/ or 
pinkish spores. M elanoleuca, Leucopaxillus, and Ly op hyl lurn differ mtcroscopicaJly and 
are keyed out in Tricholoma, w f hite Armillaria and Catathebsma have a veil. 

Tricholoma contains several excellent edible species as well as some poisonous ones. 
The man on horseback, T. flavovirem. is the only species I consider safe for begi nner s. The 
brown-capped and gray-capped species should be strictly avoided unlil you are i nti mate ly 
familiar with each and every one of them. Then, and only then, should species like T. por - 
tentosum become part of your culinary repertoire. Tricholomas* incidcnlally, form the 
bulk of the wild mushrooms served by the Czarnecki family at their fabulous wild 
mushroom restaurant in Reading* Pennsylvania. 
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Tricholomas are al most exe lu si vely w ood la tid fungL Most species are mycorrhizal - 
especially with pine and oak, but also with spruce, aspen. Hr, and other trees. They are 
partial to cold weather and in our area reaeh their peak tn December or January, In colder 
regions they may continue to fruil after there is snow on the gro und! 

Though Trichoioma ts ar easy genus to recognize, its species are perplexing even to the 
professional. Several kinds are known onty from a single tocality and microscopic charac- 
tenstics are not as hel p ful as in, say* Mycena. Over 100 species occur in Nort h America 
and perhaps50 in California Fift een are described here. 

Key toTricholtima 

1 . Cap ye 1 1 o w t o gre en is h -yd lo W, al kast a t irtarg in, or y e Il o w o ve rla id w il h p urple-red f i brils 2 

1 , Cap not yellow at margin li 

2. S talk sheathed with eoltony or shaggy staks { see A rmilfaria &. Allies, p. 1 89) 

2, N ot as above . 3 

3 . Cap and/ or s talk with reddish-purple fi brils or scales; fksh pale ydlow to yellow 

............ (see Trkhotontopsis rut Ham, p. 145) 

3. Not as above 4 

4. Flesh ydlow; odor typlcally unpleasant and pungent (like cual-tai gas); giils yellow, widely 

spaced; cap not vise id . . 7 . sutphureum* p. 1 79 

4, Not as above . . . 5 

5. Cap with blackish lo dark brown lo purpk-gray or grayish center and/ or radiaiing fibrils . 6 

5 . Cap lacking dark radiatmg fibrils, entirdy yellow or ydlow at the margin and reddish-bro wn to 

brown loward the center . 7 

6. Cap yellow lo greenish-yellow with blackish to dark brown center and radial ing I i brils ..... 

. . . 1 . sejunftum & OL hers, p. 180 

6, Not as above; cap streaked with grayish to purpk-gray flbrils T. portentosum, p. 180 

7, Gills ydlow . T. flavovirem, p. 179 

7. Gills while T. teucophyUum ($ee T. flavovirens, p. 179) 

8, Veil present, usually forming a distinetarmu lus (ring) on stalk 9 

8. Veil abseni ør evanesceni, not forming an annulus 11 

9, Cap small (up to 5 cm broad), gray to brown ish-gray or bluish-gray; assexaaled mainly with 

willow; odor usually fannaceous * 7". cingulatum 

9, Nol as above ( but may have farinaceous odor) 10 

30. S talk rather stender and fragile: veil fibrillose, usually forming only a slight ring on sialk .... 

. . . . . i ( see Limacella giioderma, p. 29 1 ) 

10. Sialk usually at least 1 cm thick; veil membranous, forming a persisteni ring T. zelleri, p. 188 

11 . Sialk belied with rus ty- o range scales or scurf up to a well-defined line neat apex, s orne ti mes 

also beaded with orange dropkis, cap vise id wheti motet, yeJlow-orange to tawny, orange, 
rusty-bro wn, or greentsh T. au mut tam & o l hers, p. 187 

11, N ot as above . . . „ 12 

12. Base of sialk (or interiør at base) usually pale pinkish Lo pin kis h-o range, cap nol viscid, itscolor 

variable bul usually greenish to olive-gray, somelimes shaded with brown, or grayish at center 
and pallid al margin: surfacc smoolh or eraoking, but without differenlly colored fibrils or 

hairs . , . . . . 7", saponaceum, p. 184 

12. N ot as above 13 

13 Stalk with a tapered "'tap root" extending deep into humus; stalk usually with a tough orcarti- 

laginous outer rind (see Cautorhixa umhonata & olhet s, p. 218) 

13 r Nol as above 14 

14 Od ør pu nge nt a nd very ti i ) pi easan l ( 1 ik e c oal -la r gas) ; ca p pa 1 1 Id; gi Ils w i ddy s pa ced ; a ssn oa led 

with conifers T. plaiyphylium{<±£t 7". yutphureum, p, 179) 

14. N ot as above „ „ 15 

15. Cap white to creamy when fresh (but may discolor or age yellow, reddish, tan, brown, etc,); 

stalk lacking small yellow dandruffy scales or granules al apex 16 

15, Cap distinetly colored or al kast wit h colored scales or fibrils, even when y oung, or if cap w hite 
ihen sialk with yellow scales or gran utes at apex or growing under mountain conifers soon 
after the snow melis . . 21 
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16. Fruiting body often huge{ 15-75 cm broad!); known from Florida T. titans 

16. Not as above . . . 17 

17. Fru i ting body soon de vel oping reddish or rusty slams; taste often bitter; stalk usually longer 

than width of cap (see Coliybia maeuiata, p. 21 7J 

17. Not as above (8 

18. Cap with at least a le w scaltercd grayish scales or a gravis h center T. pardimint, p. 183 

lå. Not as above 19 

19. Cap viscid when møist, white or in age often tinged orstamed yellow,4-K embroad; stalk usually 

scurfy-scaly; spores amyloid (see Metanoleuea t p, 169) 

19, Not as above; spores not amyloid 20 

20, Stalk usually hollow and as long nr longer than widih of cap, often siender; usually growing 

under redwood{inCalifortiia) (see Hygrophoraceae, p. 1U3) 

20. Not as a bove; stalk not hollow; occurring with var ions trecs but not redwood 

....... .......... * ...... T H resplendens & others, p. 1 83 

2 1 . Found under mountain contfers in spring; od or strongiy cucumber-like or fis hy 

. . . . ($ee Armillaria & Allies, p. 189) 

21. Nol as above ..................... 22 

22. Cap black to gray, grayish-brown, or pur plis h-gra>\ or whilish with gray to blackish scales or 

fibrils . . 23 

22. Not as above ..... 32 

23. Cap viscid when moist (but may dry out), often streaked ... T. portentosum & others, p, 1 80 

23. Cap nol viscid , . 24 

24 . Ca p w h i tish wit h sea tiered pa le gra y to da rk g ra y sca les, at least at ccntc r; stalk thick ( 1 .5-3 cm) 

and fleshy T , pardinum, p. 183 

24, Not as above; cap usually da r ker 25 

25. Taste acrid 7. acre (see T, virgafum t p. 181) 

25, Taste not acrid 26 

26. Cap densely hairy, scaly. or fibrillose-scaly (scales sometimes sparse in age); cap not usually 

iim bona te at ma tu rity; veil sometimes present when very young 27 

26, Cap smooth to radially fihriltøse or streaked, sometimes contcal or umbonate at maturity; vcii 

absem . . . . . , * * . 29 

27. Fruiting body fa i r ly small (cap usually less than 8 cm broad; stalk less than 1 .5 cm thick) . 28 

27. Fruiting body fairly robust (cap 5-1 8 cm broad; stalk typieaUy at least 1 cm thick ) 

7’. atroviolaceum & others (see T, lirgatum, p, 181) 

28, Stalk with small grayish to blackish scales . . T. squarrulosum ( see T. terreum group, p. 182) 

28. Stalk lacking grayish to black scales 7". terreum groupSi, others, p 182 

29 Growing on or ncar wood, or il not then stalk usually attached to white mycelial cords that 

arise Irom wood; gilis broad (deep) ($ec Tricholonwpsis ptaiyphytlu, p. 146) 

29. Nol as above; typically terre st nal 30 

30. Cap streaked with radiaung Fibrils, conical when young, often with a puinied umbo in age 

. 7. virgatum , p. 181 

30, Not as above; cap without fibrils, broadly cønvex to plane or with a low umbo ......... 31 

3 1 , Cap with a hoary bioom when young; giils grayish; growing under mountam conifcrs, usually 

ncar melting snow; spores not amyloid (see Lyophyilum mantarwm . p. 175) 

31. Not with a bove features (but may grow nea r snow); gi 11 s usually white or whitish 32 

32. Giils crowded, pale; spores amyloid, ør if not then od or often heavy and sweel _ 

..................... (see Morusmiutt, Coliybia , , & Allies, p. 201) 

32. Nol as above 33 

33. Fibrilbse veil present when young, somelimes f orming a siight ring on stalk , . . 34 

33. Vcilabscnt 35 

34. Cap at least slightly viscid when moist; growing with both hard wood s and conifers 

(see L tujaer lla gtiodrrma, p. 291 ) 

34. Cap dry T not viscid; associatcd with co rul er s (mamly pine and spruce) ... 7. vaccinum, p. 186 

35. Stalk apex with small yellow sca les or gra nules 

T. acrrbunj & otheo* (see T pessundatum gro up, p. 1 85) 

. , , , , 36 


35. Not as above 
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36 . Cap viscid when moist, dark to medium reddish-brown to reddish-tan, the margin often paler; 


gi Ils often de vel op mg red di sh- brown spots or slams in age , 37 

36. Cap not viscid ( but may be c o lo red as above) 39 

37. Associated with popla r or c ot to nw ood, usually in sand y . soil T. papulimtm, p. 185 

37. Not as above; associated with other trees . 38 


38 Odør distinclly fannaceous or eucumberlike T. pessundatiwi gmup&L ot hers, p. 185 

38. Odør more or less mild T< usiale(sct T, pessundatum grmip, p. 185) 

39. Spore print creamy to yellow ish, gilis tan to ochre or pale pinkish-cinnamon in age; stalk 

straight, usually long; cap smooth, without scales; spores amyloid (seeA ietanoteuai, p. 169) 

39. Not as above; spore print white; spores not amyloid 40 

40. Typically growing in dist urbed soil (alung roads, pat lis, etc.); cap smooth, grayish-brown lo 

dark brown to brown or tan, etc. (but never reddish^brown) ( see Lyophyilum , p. 173) 

40. Not as above; growing in woods 41 

41. Cap grayish-oUve- brown ....... T. sp. ( umdcntificd) ( ser 7 . virgaJum, p. 181) 

4L Cap brown to reddi sh- brown, cm n anion* brown, pin ki s h- brown, ftesh^colored, etc. 42 

42. Stalk I ”3 cm thick; cap often smooth when young and scaly in age, especial ly toward the margi n; 

margin na ked . T imbricatum, p. 186 

42. Stalk usually less ihan 1 .5 cm thick; cap scaly or fibrillose-scaly even when young; margin 
usually with hairy or woolly veil remnants when young . 7. vaccinum, p. 186 


Tricholoma sulphureum (The Stinker) 

CAP 2~8 cm broad, convex to umbonate or sometimes plane; surface dry, smooth, yellow 
or sometimes olive-yetlow, or tinged brownish to grayish-brown at the center Flesh rather 
thin, yellow; odor usually strong and repulsive, hkecoal tar gas. CilLLS typically ad nex ed 
ornotched, broad, thick, well-spaced, yellow. STALK 4-10 cm long, 0.5- 1 cm thick, often 
rather long in relation to cap; more or less equal, smooth, dry, yellow to olive-yellow or 
with darker fibrils, VEIL absent. SPORE PRINT white; spores 8-12 * 5-6 mierons, 
elli p tica 1, smooth. 

HABIT AT: Scattered to gregarious on ground under both hardwoods and conifers, 
widely distributed. It is fairly common in the Pacific Northwest under conifers and also 
occurs in northem California in the late fail and winter, but I have yet to find it in ourarea. 

EDIBILITY: Indisputably i ned i ble because of the obnoxious odor; possibly poisonous. 

COMMENTS: While several Tricholomas have a distinctly disagreeable odor, this 
species has a downright disgusting one. By this trait alone it can be distinguished from the 
cdible man on horseback, T. flavovirens, which it rat her resembles in color, and from 
r sejunctum as well. Other species: A not her mushroom with the same odor is T. ptaty - 
phyUum ( -T . inamoenum?), a white to creamy species also found under comfers in the 
Pacific Northwest. 

Tricholoma flavovirens (Man On Horseback) Color Plate 33 

CAP 4-15 (20) cm broad, convex becoming plane or with margin uplifted in age; surface 
viscid when moist, smooth, entirely yellow or brown to reddish-brown toward the center 
and yellow at the margin, or sometimes olive-yellow; margin at first inrolled. Flesh thick, 
firm, white, odor farinaceous or sometimes likecoconut. GILLSclose, broad, notched or 
adnexed, yellow. ST ALK 3-10 cm long, l -3 (4) cm t hick, equal or enlarged slightly at either 
end, dry, smooth, solid; white to pale yellow or sometimes with darker stains at base. V EIL 
absent. SPORE PRINT white, spores 6-8 * 4-5 mierons, elliptical, smooth. 

HABITAT: Scattered to densely gregarious under pines (rarely other conifers), often 
partially buriedorvisibleonly as “mushrumps" in the duff; widely distributed. Common in 
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o ur area in the la te fa 11 and winter, usually in grassy, sandy, or s h rubby areas with pine 
present; however, a bright yellow form is found occasionatly with madrone, and in the 
Southwest it is quite common under aspea 

EDIBILITY : Edible and excellent one of the least appreciated and most flavorful of our 
fleshy fungi, though a few people are adversely affected by it. The vise id cap should he 
brushed clean in the field or the skin peeled off, and the sand removed (if it is present). 

COIMMENTS: Formerly known as T. equestre, this delectable mushroom is as depen- 
dably yellow as the blewitis purpie- I tlacks the blackish radialfibrils at the center of thecap 
characteristic of T. sejunetum, and it aiso laeks the veil characteristic of Armdlaria albo- 
lanaripes and various yellow Cortinarius species. T. mlphureum is s i milar ly colored but 
has a dry rather than viscid cap and usually smells awful, The yellow color plus the sticky 
cap (when moist), absence of a veil, white spores, and habit of hi ding under pine needles 
comhine to make it one of the safest — as well as tastiest — of gi lied mushrooms. None of 
w hich ex plains t he mis norner “ManOnH orseback” — it doesn’t look any thing Iike a horse, 
and most of the h orseback riders I see are women . . * 

One local patch of T. flavovirens p rod uces crops that sorne times have a ve ry strong 
coconut od or and taste, and at ot her times have the usual meaiy( farinaceous) od or. A very 
similar edible species, T . leueophyltum, is common under aspen in the Rocky Mountains 
and Southwest, and may actually mingle with T. , flavovirens. Itdiffers only in having white 
rather t han yellow gi Ils. 

Tricholoma sefunetum 

CAP 3-8(10) cm broad, convex to plane or broadly umbonate; surface slightly viscid or 
tacky when moist, smooth, yellow or green ish-yellow with dark innate(flatfened) fibrils 
or s treaks radial i ng from the blackish to brown center; sometimes with small scales in age. 
Flesh white or tinged yellow; odor farinaceous, taste often bitter or na u sea ting, butinsome 
forms mild. G1LLS fairly close, typically notehed; al first whitish or creamy- white, but 
often becoming yellow near the margin of the cap or occasionølly yellowish throughout. 
STALK 5-8 (12) cm long, I -2 (3) cm thick, more or lessequal or somewhat swollen below, 
firm, smooth, whitish, but of len devcloping yellowish tints, VEI L absent. SPORE PRINT 
white; spores 5-7 * 4-5.5 microns, broadly elliptical or elliptical, smooth. 

HABIT AT: Scattered or in groups under both hardwoods and conifers, fruitmg mainly 
in the fali; widely distrihuted. It is fairly common in the Pacific Northwest, and l have seen 
luxuriant fruitings in California in mixed woods and under manzanita, 

EDI BI LITY: Not recommended- it is insipid at best and poisonous at worst. 

COMMENTS: This species is likely to be mistaken for the edible Tricholoma flavovirens 
because of its yellowish cap color, but the radiating blackish or dark brown fibrils or 
streaks at the center of the cap and the tendency of the giils to show yellow only near the cap 
margin should disringuish it. Other species: T . chettolammum is very similar but has a 
dry cap; it is fairly common m the Pacific Northwest under conifers* 

T richoloma portentosum ( S treaked T richoloma) 

CAP 4-12 cm broad, convex to obtusely umbonate or plane, or with upiifted margin in 
age; surface viscid when moist, smooth but with a streaked or radially flbrillose 
appearance, pale gray to dark gray, brown ish-gray, or purplish-gray, the center sometimes 
nearly black and margin often paler, yellow tints occasionaliy present also, especially in 
age. Flesh white or tinged gray, fairly thick; odor and taste mild lo farinaceous. GILLS 
adnexed or notehed, at first white, becoming grayish or sometimes pale yellow in age; 




Trichoktma portentosum has a dark (purple-gray to blacki s h) streaked viscid cap, whitish gills, white 
stalk, and white spores. Note how the gills are notched. 


fairly close. STALK 5-10 cm long* !-2.5 cm thick, more or les s equal, firm, smooth, 
dry, white orsometimes tinged yellow. VEIL absent. SPOREPRINT white; spores 5-7 * 3- 
5 microns, ellipticai, smooth. 

HABIT AT: Scattered to gregarious on ground in woods, widely distributed. In most 
regions it occurs with conifers, particularly pine, but in our area it favors live oak and 
tanoak. It fruits in thc late fall and winter and is One of the last Tricholomas to appear. 

EDIBHJTV: Edible and excellent, with a strong hearty fla vor — bul be sure of your 
Identification beføre eating it! 

COMMENTS: The viscid cap separates this species from a multitude of grayish, dry- 
capped Tricholomas, some of which are poisonous (see T. pardinum and T. virgatum). 
The notched gilis, fleshy white stalk, white spore print, absence of aveil, and gray to purpie- 
gray streaked cap are also imporiant field marks. T. sejunctum is s orne w hat similar, but 
much yellowcr as a ru le. Emoloma madidum is also similar, but has pinkish spores (and 
mature gilis) and nsualy has a darker (cap-colored) stalk. T. nivetpes is a very similar 
edible pine-lovingeasterner; it never develops yellow tones and has narrower spores. 


Trichotoma virgatum 

CAP 3-8 (10) cm broad, conical to broadly conical to nearly plane with a pointed umbo, 
surface dry, grayish to grayish- bro wn or gray ish-purple (the center often darker, margin 
paler), streaked with radiating fibnls or fibrillose scales. Flesh thin, white becoming 
grayish; odor mild or earthy, taste usualiy sharp or acrid. C1LLS adnexed or notched, 
white to grayish, close. STALK 6-12 (15) cm long, (0.5) 1 -2 cm thick, more or less equal, 
solid, smooth or fibrillose, white or tinged gray. VEIL absent. SPORE PRINT white; 
spores 6-7 .5 * 5-6 microns, ellipticai, smooth. 

HABIT AT: S olitary or scattered to gregarious in mixed woods a nd under c oni fers, widely 
dis tributed; occasionally found in our area in the winter. 

ED1BILITY: Not recommended it may be poisonous, and it resembles 7'. pardinum, 
which is defmitely poisonous. 

COMMENTS: The dry, fibrillose-streaked grayish cap which is conical when young 
affords a good means of recognizing this species, which is also kno w r n as T , subacutum. T he 
cap is never viscid as in T. portentosum, and the fibrils and/ or scales are radial ly arranged, 
in contrast to the 1\ terreum group. Ot her species: T\ atrovialaceum is a large (cap 5-18 
cm), robust species with a convex to plane (not conical), densely fibnllose-scaly, blackish 
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to dark grayish-brown or violet-tinted cap.lt has grayish or pinkish-tinged gilb, a thick, 
brownish* sometimes bulbous stalk, and a farinaceous odor; tt is not uncommon in 
Califorma and the Pacific Northwest under conifers. Asimilar robust, unidcntified species 
is commonin ourarea under hardwoods; it hasa slightly paler (olive, dark gray, or brown) 
cap and paler stalk. T . acre, fairly common under hardwoods in eastern North America 
and the Rocky Mountains, is also similar but slightly sma Iler (cap 3-9 ctn), witha grayish 
fibrillose cap, white to grayish gills, and a distinctly acrid taste. 

T richoloma terreum group ( M ouse T richoloma) 

CAP 2-5 (7) cm broad, conical or convex-umbønatc becoming more or Jess plane in age; 
surface dry, hairy or felty from a dense laycr of mouse-coiored(gray to black) scales; scales 
often sparscr and color often paler (silvery-gray or even white) in age and/ or toward 
margin. Flesh thin, fragile* white to gray, odor and taste mild to slightly farinaceous. 
GILLS adnate to adnexed or notched, fairly cløse, white to gray. STALK 2-5 (8) cm tong, 
€.5-1 cm thick, usually rat her siender, equal or slightly thick er below, white or tinged 
gray, smoothf but see comments), dry. VEIL absent or cobwebbyandevanescent SPORE 
PRINT white; spores 6-8 * 3,5-5 >5 microns, ellipncal, smooth. 

HA BIT AT; Scattered to densely gregarious on gro und under conifers; w idely dist ri buted. 
Fairly common in our area in the late fall and winter under pine and Douglas-fir. The 
largest fruiting I've seen was on a lawn under a huge pine. 

EDIBILITY: Not recommcnded. The flavorof ourlocalvarietyisgøod, but t his isa species 
“complex" and is best avoided until betler known. There is also the danger of confusing 
large r specimens with 7*. pardinum or T. virgatwn. 

COMMENTS: The small size (for a Truhoioma), fragile flesh, and dry, scaly or“furry” 
mouse-colored cap eharacterize a complex of eonfusing, ctosely related species best left to 
t he specialists. It is p robable thai they arc all cdible, but we caiVt be.sw/'e until they are better 
known. The most common North American mcmber of theclubissaidto be T, myomyces , 
which has ane vanescent cortinafcobwebby veil) and smaller spores( the “true^ T. terreum 
lacks a cortina). Other species in the group indude: T squarrulosum, also very commonin 
our area, but with mouse-colored fibrils or scales on th tstolk as well as thecapfsee photo 
below), and se veral slightly la rger species, e.g-, T. orirubew, with giils that redden in age; 
X, argyraceuni smlpiuratum?) . which fa vors hardwoods and has gilis that ydlow in 
age, and T acre (see comme nts under T. virgaium ). 

Two small, common. mousc-colored conifer-1 øvers. telt: Trhhotoma squarruloxum ( see commems 
above) has a ftbr illo se- scaly cap and stalk Right; O ose- up uf the smoath white s talk of T, terreum 
(left hånd specimen) and the scaly s talk of X. squarrulosumi on nghl). 
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T richoloma pardinum (Tiger Tricholoma) 

C AP 5-1 6 (25) cm broad, con vex to plane; surface dry, whitish with small pale gray to dark 
gray fibrillose or spotlike scales, at least at center. Flesh thick, firm, white; odor fa ri na - 
ceous. GILLS notched or adnexed, dose, white (rarely flushed pinkish), not stained or 
spotted gray. STALK 4-15 cm long, 1.5-3 cm thick, equal or enlarged below, white or 
sometimes tinged gray, smooth, firm, solid. VEIL absent SPORE PRINT white; spores 
7-10 * 5-6.5 microns, elliptical, smooth. 

HABITAT: Solitary to scattered or gregarious en ground in woods, widely distributed in 
nort hern North America. It is sometimes a hu ndam under conifers in the Pacific North- 
west and Rocky Mountains, but in our area it grows with tanoak and madrone in the 
winter, It is sporadically common, i.e +1 abundant once every several years but otherwise 
infrequent to rare. 

ED1BILITY: Poisonous! It causes severeand persistent gast roente ri tis that may require 
hospitilization. 

COMMENTS: Ånyone tempted to eat Tricholomas should learn to recognize this 
poisonous species. It is larger and fleshier than other grayish Tricholomas ( T . (erreum, 
T. virgatum , etc.), and often paler. At times it is nearly white with a few very pale grayish 
scales, and could then be mistaken for one of the white Tricholomas (see T . resplendem), 
The stalk is not pi nkish- orange in the base as in T. saponaceum. 

Tricholoma resplendem (White T richoloma) 

CAP 4- 10 cm broad, con vex becoming plane or with margin upiifted; surface viscid when 
moist, often shiny when dry; smooth, white or with yellowish center, often discoloring 
slightly brownish in age, especially toward center. Flesh firm, white, odor mild. GILLS 
notched or adnexed to occasionally adnate, white, close. STALK 3-8 cm long, 1-2.5 cm 
thick, equal or narro wed at base, white, smooth, dry, solid. VEIL absent. SPORE PRINT 
white; spores 5-7.5 * 3. 5-4. 5 microns, elliptical, smooth. 

HABIT AT: Solitary or scattered or in small groups in woods, especially with oaks; of 
questionable occurrence in California, but I have ene o u nte red a very similar species under 
live oak in the winter. In eastern North America this species or one very similar is some- 
times common. 

EDIBILITY: Not recommended — it is said to be edible, but iseasily confused with poorly 
known or poisonous species (see comments below). 

COMMENTS: This species is one of several white or whitish Tricholomas, and can be 
distinguished by the viscid cap when moist ( howe ver, see Melanoleuca lewisii in the key to 
that genus, for it also has a viscid cap when moist, but tends to age yellowish and has 
amyloid spores). Tricholomas with a non- viscid, whitish cap i nc I ude: T. sidphurescens, 
which stains ordiscolorsyellow quite readily;T. venerwta, poisonous and common under 
hardwoods in eastern North America, with cap, gilis, and stalk that discolor brownish- 
buff in age or where injured, and a bitter taste; T. album , taste also bitter or sharp, but not 
discoloring so mueh; T, columbetta , edible, cap often spotted with blue, green, or pink 
in age, gilis crowded, and odor mild; and T. gamhosurnf-T. georgii, Calocybe gambosa), 
edible, large and flesh y, with a white to creamy-buff cap, crowded giils, and strongly 
farinaceous odor, favoring grassy area s and open woods. Whether any of these species 
occur in California is uncertain, but theyarc to be expected. They might be confused with 
certain Hygrocybe species (e.g., //. subaust ralis, H , fornu ata), but the latter have hollow 
or st uffed stems and slightly waxy gi I ts, a nd are most common under red wood in our area . 
Also see T. manzamtae ( under the 7 . pessundatum group), which can be whitish in youth. 




T richoloma saponaceum (S oapy T richoloma) 

CAP 4-12 ( IS) cm broad, convex to plane or with uplifted, often wavv margin; surface dry 
or moist but not viscid, smooth or cracking into scales ind ry weather; color vanable: olive 
to greenis h-gray, gray, yellowish-olive, brownish-olive* grayish-brown, coppery, or with 
rusty tints, or sometimes dingy gray at center and patlid toward the margin. Flesh thick, 
white, but may stain slowly yellowish or pi nkis h when bruised; odorand taste mild to 
farinaceous, soa py, or “of wash rooms, “ GILLS adoate to adnexed or notehed, well- 
s paced , rat he r thick , w hite o r t i nged o \ i ve o r y e I lo wis h , someti mes stai ned reddis h . ST A L K 
5- i 2 (20) cm long, 1 -3 cm thick, shape variable but often thiekest in the middle and tapered 
betow to a somewhat rooting base; solid t smooth ør with small scales, white or tinted 
variously with the cap color; base usually with pale pinkish to pi nkis h- orange interiør. 
VEIL absent SPORE PRINT white; spores 5-6 K 3-4 mier ons, elliptical, smooth. 

HABIT AT: Solitary, scattered, tufted, or in groups or troops under both hardwoods and 
conifers, widely distributed. Common under conifers (especially sprnce) throughout 
mueh of the West, but in our area found under live oak, tanoak, and madrone in the late 
fali and winter. 

EDIBILITY: Jnedible — it has an insipid or soapy taste and may actually be poisonous. 

COMMENTS: As evidenced by the lengthy dcscription, this is a vexingly variable species 
and is rat her difficult to recognize when greenish s hades are not evident on the cap, One 
fairly i nfa Hib le (or less unreliable) feature, however, is the pi nkish-o range color of the flesh 
at or nearthe base of the stalle Tbis feature is normally visible in the majorityofspecimens 
from any group, and serves to distinguish them from other T richolomas. The gilis are 
rat her soft and well-s paced, leading to confu sio n with Hygrophorus, butthe cap is not t ruly 
viseid. The cap is most often so me s ha de of grayish-olive or yellowish-green, but may 
develop brown or coppery tones, especially in dry weather. It may crack into scales, but 
lacks the fibrillose scales of T. virgatum T T \ pardinum , and others, I n t he Pacific N orth west 
and Rocky Mountains 7". saponaceum is at limes so overwhelmingly abundant that it has 
been called a mushroom M weed.“ In our area it is not quite so prevalent and its beauty 
is more readily appreciated. One especially attractive form has a bluish-green cap. 
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Tricholoma pessundatum group Color Plate 35 

CAP 5-14 (18) cm broad, convex then plane or with slightly up li ft ed margin; surface viscid 
when moist, entirely reddish-brown to reddish-tan, orofien with a paler (oreven whitish) 
margin; smooth or sometimes finely scaly in age; margin often lobed, at first 
in ro lied, sometimes faintly rib bed. Flesh thick* firm, white; od or strongiy farinaceous or 
like linseed oil. GILLS white* but often developing sordid reddish or reddish-brown spots 
and stains; typically note hed or adnexed, but at times ad na te or even free; elose. STALK 
4-10 (14) cm long, I -3 cm thick, equal or swollen or tape red below, solid, firm; whitish or 
developing sordid reddish or brownish stains or fibrils* especially over lo wer portion. V EIL 
absent. SPORE PRINT white; spores 4-6 * 2.5-4 microns, elliptical, smooth. 

HABIT AT: Scattered to densely gregarious in forests or under trees, widely distributed. It 
is partial to co ni fers in most areas(including the Pacific Northwest)* but is locally c om mon 
in the late failand winter with live oak, and lesscommonly pine. 

EDI BILIT Y: To be a voided , as e videnced by the folio wing severely censored excerpt f rom 
an erstwhile colleague’s memoirs: “This common, viscid, red-brown Tricholoma is 
delicious when stewed slowly with zucchini and served steaming hot on rice with chicken 
chow mein and white wine. Suffering from an acute attack of overconfidence, M. Henis 
and C Cole tried it in this manner one winter evening in order todetermine its edibility, 
They subsequently staggered thrugh an aU-night ordeal of nausea, vomiting, and diarrhea, 
in which not only the mushroom, but everything else, was expelled . . ." 

It is probable* then, that this common, viscid, red-bro wn Tricholoma is poisonous, 
althougha violent allergic reaction on the part of M. Henis and C, Colecannotbe ruled out 
entirely. It is suggesled that those foolish enough to try it (or any other mushroom of 
unknown edibility) should do so in extremely small amounts — wiihout the rice* chicken 
chow mein*and white wine* and by all means, regardless of one’s nutritional needs,culinary 
quirks, or dietary deficiencies, wiihout the zucchini. 

COMMENTS: Several robust, viscid, reddish-brown Tricholomas with reddish-spotted 
gilis will more or less fit the above de scription, and 1 leave i t to lieensed tricholomatologists 
todecide whether or not ours is the “true" T pessundatum. Glose ly related species inc lude: 
T. albohrunneum, said to have a weaker odor and cap fine ly streaked with darker lines; 
T. ustahides, with a transient cortina (hairy veil) and sharply defined white zone at the 
stalk apex; T./lavobrunneum(- T.fulvumT with pale yellow giils when young and yellow- 
tinted flesh in the stem; and T. ustale, which lacks a farinaceous odor. (See also T. popu- 
linum.) All of the above have viscid caps when moist, and none have the belted scales on 
the stalk or the ve il characteristic of T. aunmtium and T. zelleri respectively. Other 
species: T. manzanitae is a manzanita- and madrone-loving Californian with pale yellow 
gran u les or d and ruff y scales at the stalk apex and a viscid cap t hat ranges from white ( when 
young) to pinkish, orangish, or brown (often with reddish stains). T. acerbum is also said 
to have a yellow-dandruffy stalk, but has a strongiy inrolled, ribbed cap margin (at least 
until maturity) and a fragrant odor and/ or sharp taste. None of the above should beeaten. 


Tricholoma populinum (The Sandy; Poplar T richoloma) 

CAP 5-16 cm broad, convex with an inrolled margin becoming plane or with uplifted 
margin; surface viscid when moist, then dry, often radially streaked or with watery spots; 
smooth* dull reddish-dnnamon to pale dingy reddish*brown, the margin usually paler or 
whitish. Flesh firm, white, thick; odor and taste strongiy farinaceous. GILLS typically 
adnexed or note hed, cl ose, white, developing reddish-brown spots and stains, especially on 
edges. STALK 2.5 -7. 5 cm long, 1-3 cm thick, equal or enlarged below* solid, firm* dull 
whitish, developing dingy reddish-brown stains in age or after handling. VEIL absent. 
SPORE PRINT white; spores 5-6 * 3,5-4 microns* elliptical* smooth. 
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HABITAT: Scattered to demdy gregarious, frequently fruiting in large rings ordense 
masses in sandy soil or along rivers, apparently always in association with poplar or 
cottonwood. 1 t fruits in cool weather a nd is widely disiributed in western N orth America, 
I have found it only once in our area, in December, bul it is commoner inland. It is said 
to bc abundant in the John Day country of easternOregon in the fa 11 and earty winter, and 
1 have seen very oid speeimens (perhaps from the previous fali?) in the spring near Pecos, 
New Mexico, while looking for morels and wild asparagus. 

EDI BI LIT V: Edible and popular in the Pacific Northwest, but be absoluteiy sure il is 
assoeiated with cottonwood— the similar T. pessundatwn group is poisonous! 

CGMMENTS: The association with cottonwood and somewhat paler cap distinguish 
this species from other viscid, red-brown Tricholomas (sec the T pessundatum group), 
Its pc nc hant for growing in densdy-packed masses or long ares is also di sti net i ve, 

Tricholoma vaccmum 

CAP 4-7 (10) cm broad, broadty conkaltoconvex, becomingumbonate or plane; surface 
dry, covered with dark reddish-brown to rusty-cirmamon-brown to pale pi nkish- brown, 
tan, or flesh-colored fibrils or scales on a buff background; often darkerat center, margin 
with hairy veil remnants at least when young, often splitting in age. Flesh w hi te or palli d; 
od or usually farinaceous but sometimes mild. GILLS adnate becoming notehed, close, 
whitish or buff when young, but usually tinged flesh-color to pale cinnamon m age; some- 
times also with darker stains. STALK 3-8 cm long, 0.8-1 .5 cm thick, equal or tbicker at 
either end, dry, smooth or with brownish to reddish-brown fibrilx or small scales, usually 
hollow at least in age. VEIL woolly-fibrillose, not forminganannulus(ring) onstalk, but 
usually leaving traces on cap margin. SPORE PRINT white; spores (4) 6-7.5 * 4-5 
microns, elliptical, smooth. 

HABIT AT: Scattered or in small tufts, groups, or large troops under conifers, especially 
pine and spruce; common and very widely distributed, fruiting from late summer through 
early winter. I have seen enormous fruitings under spruce in the Rocky Mountains 
and under pine on the northern Calirornia coast. 

EDIBILITY: Listed as mildly poisonous by some authors. Like cheap coffee and frozen 
French fries, il is best av o id ed. 

COMJV1ENTS: One of the eommoncst Tricholomas of the coniferous forests of North 
America, this species often fruits with 7", imbricatum, but is apparently replaced by that 
species in our local Coastal pine forests. The two are quitc si milar, but 7. vaccmum has a 
scalier cap, frequently hollow stalk, and woolly veil which normally leaves hairs on the 
cap margin. Several colorformsoccur, rangmg from dark reddish-brown to pale pinkish- 
brown, and the size is also variable. Usually it is smaller and more siender t han T. imbrica- 
lum , but in northern Cabfornia and Oregon a fairly robust, reddish-brown form occurs. 

Tricholoma imbricatum 

CAP 4-12 (20) cm broad, convex with an inrolled margin, becoming convex-umbonate 
to plane or uplifted; surface dry, dark brown to brown or cinnamon- brown, with flattened 
fibrils that may break up inio scales in age, especially toward margin (which may bc ob- 
scurely ribbed), Flesh thick, firm, white; odormild or faintly farinaceous. GILLS ad nexed, 
notehed, or even adnate; close, whitc or tinged flesh-color, often discoloring brown mage, 
especially on the cd ges. STALK 4-12 cm long, 1-3 cm thick, solid, firm, dry, equal or 
swollen below with a tapered, sometimes rooting base; while or buff becoming brownish in 
age, especially over lower portion (apex usually patlid ); fibrillose or minutdy scaly in age. 
VEIL absent. SPORE PRINT while; spores 5“7 * 3.5-5 microns, elliptical, smooth. 



Tricholoma imbricahwi, youngspedmens. This very tommors conifcr-lover ha* a duil brøwndrycap. 
In age the cap oflen Mattens out or bec ornes wavy. For cl ose- up of gi Ils, see photo on ncxt page. 


HABIT AT: Solila ry to scattered or densely gregarious under conifers, particularly pine 
and spruce{ often bidden by needles); wide ly distributed. Il isaprominentfungal feature of 
our Coastal pine f orests in the winter and early spring, 

EDIBILITY: Reported ly edibte, but not recommended because it is easily confused with 
members o f the poisonous T. pessundaium group, It is rather tough anyway. 

COM M ENTS: This common Tricholoma can be told from other members of the genus by 
its dry, duli brown cap, solid stem, absence of a veil, and generally coarse, robust 
appearancc, though siender individ uals also occur. The species epithet, which means 
“shingled is somewhat rrtislead ing, si nce the cap is usually quite smooth tn y outh a nd only 
somewhat scaly in age ( it is rare ly truly “shingled” in the way that the tooth fungus Hydrmm 
imbrkatum is). Its closest relative, T. vaccinum. has a scalier cap, evanescent veil, and 
hollower stem, while the F. pessundatum group hasa viscid eap(at least when moist). It 
looks somewhat like a Russula . but hasa tough, fibrous stem. Leucopaxillus amarus als o 
has a brown cap, but its gi Ils remam white and it has a bitter taste and amyloid spores. 

Tricholoma aurantium 

CAP 4-10 cm broad, convex becoming obtusely umbonate or plane; surface viscid w hen 
moist, smooth or breaking into small scales(especially at center); color variable: yellow- 
orange to tawny, bright rusty-orange, orange-brown, orange-tan, or even orange- red, 
sometimes splashed with oiive-green or in one form entirely deep olive-green when young; 
margin at first inrolled, sometimes beaded with orange droplets when moist. Fleshthick, 
white; od or and taste strongly fa ri nace ousand disagreeablefiike rancid oilorcucumber). 
GILLS ad na te to adnexed or notehed, close, whitish, often developing rusty-brown or 
red d is h- brown spots and stains. STALK 3-8 cm long, 0.8-2 cm thick, equal or thickerat 
cilhcr end, solid, firm, belte d with rus ty-o range scales or scurfy fiakes up to a well-defined 
line near apex, pallid above the line; in wet weather sometimes beaded with ora nge d roplets 
near the line. VEIL absent or ver> r rudimentary. SPORE PRINT white; spores 4-6 * 3-5 
microns, elliptical to nearly round, smooth, 

HABITAT: Solitary or scattered to gregarious on ground in woods, widely distributed, 
Throughout most of the West itis common under conifers or sometimes aspen; inourarea 
it can be found under madrone in the winter, but is fairly rare. 

ÉDIBILITY: Indisputably unpalatable duc to the obnoxious odor and taste, 

CO MM ENTS: This species strongly resemblcs T. selleri but lacks a membranous ve il. Its 
sharply defined line near the stalk apex, however, is suggestive of a veil and probably 
represents a rudimentary one. The viscid, orange to orange-bro wn or olive-splashedcap, 
rusty-spotted giils, and strong odor help distinguish it. Our local form (var. otivascend!) 



Lefl; Trkholoma imbrkatum, dose-up of gi il s. Right: Trkholoma auranrium, showing charac- 
ter] Stic helts of scales or granutes on stalk. 


is frequently a deep olive-green when young, and when bcaded with orange droplet s is 
quite striking. T. aurantio-olivaceum is simi tar in many respeets, but is smaller and odor- 
less, and often has øltve-staim on the gills in age; it occurs in the Pacific Northwest. 


Trkholoma (-ArmUlaria) zelleri has the stat ure of a typical Tncholoma . but possesscs a well- 
developed membranous veil that usually forms an arniulus(ring) on the stalk. 


T richoloma zelleri 


CAP 4-15 cm broad, convex becoming plane or broadly umbonate; surface viscid when 
møist* bright orange to yellow-ørange, or orange-brown, or sometimes splashed with 
oli ve-green, margin at first hung with ved remnants. Flesh thiek, white, slowly bruising 
orange-brown; od or and taste strongly raneid-farinaceous, GILLS white, devdoping 
rusty-orange-brown stains, cl o se, adnate or notehed, STALK 4-1 3 cm long, 1-3 cm thick, 
usuaJJy tapered downward, solid, dry, pallid above the ring, usually somewhat scaly or 
with orange or brown stains below. VEIL white, membranotis, forminga flaring or ragged, 
median to superior ring on stalk which frequently col lapses in age. SPORE PRINT white; 
spores 4-5 .5 * 3-4 microns, elliptical, smooth, not amyløid. 

HABIT AT: Seat te red to gregarious on ground in wøøds, northern North America. 



TRICHOLOMA 
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Extremely abundant under conifers in the Pacific N orth west ( often in the same areas as the 
matsutake, ArmiUaria ponderosa ), but rather rare in o ur region and fruiting main ly in 
tanoak-madrone woods at higher elevations in the Coastal mountains ( li ke A . ponderosa), 
in the late fa 13 and early winter, I have als o seen it fruiting in large numbers with ArmiUaria 
caligata under spruce in the Southern Rockies. 

EDIBILITV: Not edible because of the unpkasant taste and smell; however, it is a good 
mats u t ake-i ndicat or \ 

COMMENTS: This is esseniially a vejled version of T. aurantium — same color, odor, 
taste, and habitat. It is better known as ArmiUaria zefieri, but because of the obvious 
affmity with T. aurantium, it is now placed in Tricholoma. The sticky yellow-orange to 
orange, brown, o rgreenish-sp lashed cap, plus the attached giils, presenceofa membranous 
ved, and white spores are diagnostik It might possibly be confused with Limacella glio- 
derma, which has a redder cap, fibri Ilose veil, and fragile stem. O ther species: T. robust um 
and T « focale are very similar if not the same (they are said 10 be reddish- brown in color). 


ARM1LLAR1 A & Allies 


Medium-sized to very large, fleshy mushroomsfound on ground or wood. CAP convexto plane. 
GILLSaiJfli /jfcf. ST ALK central,/ZpsM. V£IL typically present, wett'developed, rntwffy forming 
an annulus (ring) an stalk. VOLVAabsent. SPORE PRINT white or nngedvdtow, Spores smooth, 
amyloid (CalalhetasmaX to weakJy amyloid or not amyloid (Armt Maria and ArmiUarieUu), 


GROUPED here are three small genera of fleshy, white-spored mus h rooms witha coitony 
or membranous veil that usually forms a dislinet ring on the stem. There are no warts on 
the cap nor is there a volva on the stalk as in Amanita, the gilis are not free as in Lepiota 
and Limacella, nor softand waxy as in Hygrophorus, and the cap and stalk are not covered 
with mealy gra nules as in Cystoderma. Tricholoma intergrades somewhat with Årmil- 
lana, but as defmed here does not usually have a ved (but see T. zellerif). 

The principal genus, ArmiUaria, is comprised of terrestrial forest mushrooms. The 
honey mushrooms, Armillariella, somewhat resemblc ArmiUaria but gr o w on wood, often 
in large dusters. They were originally placed in ArmiUaria and some mycologists retain 
the ni in that genus while transferring the Arm illa rias of this book to Tricholoma and a 
separate genus, Floccularia. The third genus, Catathelasma , is terrestrial like ArmiUaria, 
but has a double-layered veil, dec urrent gi Ils, amyloid spores, and a hard, often massive 
fruiting body. Jt seems to be restricted to co ni ferous f o rests and is rat her rare. 

Several mushrooms in this groupareprizededibles, The matsutake of Japan 
matsutake) and its magnificent North American counterpart (A. ponderosa) are highly 
esteemed by Japanese- and Korea n-Americans. The honey mushroom (Armiliariella 
metlea) is well known and popular among fungophiles, while being well known and 
singularly unpopuiar among gårdeners and farmers. It grows wherever there are trees and 
shrubs (even grape vines) and is al most as c om mon in towns as in the woods. It has been 
called the most serious plant di sease in California gardens, because once it has infeeted a 
bush or tree, there is nocure.One can only hope that it willco-exist with— rather tha n kill — 
its host, and make the best ofa sad situation by harvesting the mushroom bounty when it 
appears? S ix species of ArmiUaria, Armiliariella, and Catathelasma are depicted here. 

Key to ArmiUaria & AIJies 

I . Growing on wood ( may be buried!) or at the bases of tnees, someUirtes in large clusters ... 2 

1 . G ro w mg w i dely sea! tered t o g i ega rious o n gro u nd ( n oi n o r rna 1 1> i n la rge cl uste rs J 5 

2, Cap with rusty-brown scales, stalk s heat hed with si mi lady colored fibri Is below the veil; giils 

ty pi ca Uy not d ecur re nt; fou nd o n ha rd w ood s i n ea ste r n N o ri h A me nea ; ra re . . A . decorosa 
2. Nol as above; comtnon . . . , 3 
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3. Cap somc shade of yellow, tan, or brown; taste usually bitter (but not detcctablc by everyone); 
stalk flbrous, vt i i h a siringy white pith inside, often long . . , . 18 

3. Not as above; cap paler in color or the sialk solid and hard . . 4 

4. Cap often scaly; nearly always on or near conifers {see Lentinus& Leniinettus, p. 141 ) 

4. Notas above; usually foimd on hardwoods ( see Pieurotus & Allks, p. 132) 

5, Giils lypically decurrent; fruiting body hard and thick-fleshed, often large(cap7~40 cm broad! ); 

odor variable but not spicy-fragrant; spores amyloid; found with northerrr conifers 6 

5. Gilis not decurrent, or if decurrent then nol as above (nol hard and thick-fleshed, etc.) .... 7 

6. Cap duil white to grayish ....... . . Catathelasmo ventricosa (see C imperialis, p, 195) 

6. Cap dingy yellowish to olive-brown lo dark brown Catathelasma imperialis & others, p. 195 

7. Od or pieasi ngly spicy-f ragra nt ( somewhat hkecinna mon); fru i ting body whit is h w hen y ou ng, 

bu t ofte n de vel opi ng c i n nam on-bro w n or yeil o wish sta i ns j n age A . ponder osa, p. 191 

7. Not as above; nol spicy-fragrant, or if so then fruiting body darker when yoiing 8 

8. Lower portion of stalk shaggy or conspicuou&ly scaly and fruiting body showing at least s orne 

yellow , , 9 

8. Nol with above combination of chara c le ristics . . , 10 

9. Cap smooth or with flattened fibnls A . albolanaripes & others, p. 194 

9 . Fre sh ca p w i i h yel low sca Jes, a t ie ast nea r ma rgi n A . straminea i see A albolanaripes, p. 194 ) 

10. Cap and stalk covered with rinnamon-brown to chestnut-brown or vinaceous-brown threads 
(fibnls) which may break up i nto scales; veil membranøus, usually forminga nng(annulus) 
on stalk, odor sometimes spicy-fragrant; typically found in summer or fa 11 A. caligata, p 192 

10. N ot as a bove ; d i ffere ni ly c olored or ve il n oi me m bra nou s or found i n spn ng a nd ea ri y s u tnmer 

(shørtly after snow melts); odor not spicy-fra grant 11 

1 1 . Odor typically farinaceous, cucumberlike, fishy, or like raw peanuts, or unpleasantly pungeni 

(erush flesh in the cap if unsure) 12 

1 1 . Odor typically mild, not distinclive, or merely fungal 15 

12. Found under mountam conifers shortly afler ihe snow melts; cap becoming ochre-buff to 

grayish, brøwnish, violel-gray, etc, (occasionally whirish) A. olida, p. 193 

12. Not as abo ve( habitat orseason usually dif fere ni) 13 

13. Cap bright yellow-orange to orange-brown, re dd is h- brown, rusly, pinkish-brown, brick-red 

or sp lashed with green; odor farmaceous or rane id 14 

13. Not as above 20 

14. Veil fibriltose, often disappeanng; stalk up to 1 .5 cm thick, often fragile (s eeLimacella, p, 291 ) 

1 4. Veil membranous, foi ming a ring; stalk not fragile . . . (see Tricholoma zelleri, p, 188) 

1 5. Fruiting body white and gilis usualtydecurrenlrjrfruiting body developingreddish lo vinaceous- 

red slams or streaks and ve il ft b ri II ose, evanescent; found with conifers, especially at higher 
elevations .......... (see Hygrophoraeeae, p. 103) 

15. Not as above ► 16 

16. Stalk with cottony or shaggy scales below the veil; fruiting body grayish or paler; found under 

mountain conifers, especially in Rockies , . A. fusen & øthers(see Å, albolanaripes. p. 194) 

16. N ot as above 17 

17. Stalk lough and fibrous, usually with a stnngy white pith inside, cap usually with small dark 

hairs or scales, especially loward center; laste usually latently biller ( but not detectable by 
e very one); gilis usually decurrent ( bul sotneti mes ad nåle); on wood or grou nd; common 1 8 

17, Not as above; on ground 20 

18. Veilabsent Armillanella iabescens(see A. mellea, p 196) 

18. Veil present, at least when young 19 

19. Stalk usually bulbous or thickerat base; veil cottony, not typically forminga prominent ring; 

often on ground , nol in large clusters . . A rmillarielta bu Ib osa (see A . mellea group, p. 1 96) 

19. N oi as above; often with a prominent ring, often cl ustered A rmillarielia mellea group, p, 1 96 

20, Stalk visdd; odor alkaiine; fruiring body whhish, rare A. viscidipes 

20. Not as above; stalk not viscid; fruiting body white or vanousiy colored; common ....... 21 

21. Cap 2-4 (6) cm broad, not white; stalk 3-6 mm thick; odor usually farmaceous; usually found 

with wiliow; spores not amyloid; not common (see Trkholøma, p, 1 76) 

21. Nol with a bove features; common ... .... (seeAmanita, p. 263) 




A rmiUaria ponderøsa, showing the vdl that sheathes the stalk. Also see the colorplateand the photo 
on p. 49. (The latter photo shows a young specimen with an unbroken veil.) 


A rmiUaria ponder osa (White Matsutake; Matsutake) ColorPlate37 

CAP 5-20(35) cm bruad, convex to plane; surface dry orslighUy viscid when moist, atfirst 
white, but in age devdoping pate cinnamon to pinkish-brown or yellow-brown stains or 
with fibrils that become these colors; margin at flrst inrolled and cottony. Flesh ihick, very 
firm, white; oder distinetly spicy-a romatte (likc cinnamon). G1LLS white, discoioring 
or spotted rusty- bro wnish to cinnamon in age; crowded, ad na te to adnexed or notehed. 
STALK 4’ 15 cm long, 1-5 cm thick, solid, tough, hard, equal or with a narrowed base; 
white above the ring, usually scaly or fibrillose below and colored more or less like cap. 
VEIL ihick, membranous, sheathingthe stalk, at First white; forming a prominenteottony 
ring which flares autward at first, then collapses against the stalk in age. SPORE PRINT 
white; spores 5-7 * 4.5-5. 5 microns, broadly elliptical to nearly ro und, not amyloid. 

HABITAT: Widely scattered to gregarious on ground in forests, thickets, and pine 
barrens; fhund throughout nort hern North America, but particularly abundant in the 
Pacific Northwest, where it is harvested commercially. In the mountains of Idaho, 
Washington, and Oregon it is c o mm on under mixed c o ni fers and second-growth Douglas- 
fir, whiie on the cg ast it favors sandy pine forests. It also like s to lurk in thickets of 
ericaceous shrubs fe.g„ rhododendron, huckleberry, manzanila), which makes for very 
difficult collecling. In coastal California, however, it prefers tanoak-madrone stands to 
conifers, though it also fmits in sandy soil under manzanita with a pine canopy. In our 
area “patehes" are hard to Ond but fairly reJiable, producing onecrop each year, generally 
in November or December. 

EDI Bl LIT V; Edible and highly prized by Asian-Americans. In San Francisco and San 
José it selis fresh foras mueh as $25 a piece! However, its lough, chewy (exture does not 
appeal toeveryone. Special techniques are required to render it tender whiie highlighting 
its unique flavor. (If you bring some to me, I will give youa free demonstration!) 

COMMENTS: The unique spicy od or a provocative compromise between M red hots” 
and dirty sucks — is the hallmark of this magnificent mushroom. Its robust stature, whitish 
color(at least when young), and prominent veil arealso distinetive. It might be mistaken 
for a “JAR" (Just Another Russula) oran Amanda, but the veiland odor distinguish it. 
Old cinnamon-stained specimens may be rather unattractive, but the young, firm, white, 
cottony buttons are undeniably gorgeous. The only other mushrooms with the same odor 
are the fragrant form of A. caligata, the matsutake of Japan, plus some specimens of 
Leruinus pont/rrøiw(which grows on wood), and Jnovybe pyriodora (a small poisonous 
species with brown spores). Hygrophorus suhalpinus and Catathelasma species are 
somewhat similar, but lack the odor. The white matsutake has recently been transfer red to 
Tricholoma and given a new name, Tncholoma magnivelare. 



Armiliaria catigma, mature specimens. Note the dark fibrils on the cap and stalk, and the prominent 
ann ulus (ved). 


ArmiUaria ealigata 

CAP 4-12 cm broad, broadly convex bccoming plane or with uplifted margin; surface 
dry, covered with flattened einnamon-brown to chestnut or vinaceous-brown fibrils 
which typically separate and cluster in age to form small scales or patches, revealing the 
whitish to pinkish flesh beneath. Flesh thick, white; odor variable; distmctly spicy-fragrant 
to fruity, mild, or unpleasant; taste mild to nutty, bitter, or disagreeable. G1LLS dose, 
adnexed to adnate (rarely slighlly decurrent); white, the edges developing brownish 
stains, STALK 4-9 cm long, 1-3 cm thick, more or lessequal, solid, firm, white or pallid 
above the ring, fibrillose or scaly belowandcolored iikecap. VEILmembranous,sheath- 
ing the stalk, forming a distinet fla ring ring which col lapses in age; underside colored iike 
cap, tipper surface white. SPORE PRINT white; spores 5-8 * 4~5. 5 micrøns, broadly 
dliptic&L smooth, not amyloid. 

HABIT AT: Sohtary to scattered or in groups on ground in woods, widely distri buted 
In the West, it fruits mainly under mountain conifers in the summer and fail, butisn’tcom- 
mon. In eastern North America it occurs under oaks and ericaceous shrubs, The largest 
fruiting Pvc seen was under spruce in the Rocky M ounlains. I havenet found it in our area. 

EDIBILITY: Ediblc— the forms which do not have a disagreeable taste and/ or odorare 
said to be as good as A. ponderosal 

COMMENTS: Also known as Trichotomacaligatum, this species is easily separated from 
its cousin A . ponder osa by the einnamon-brown to purple-brown fibrils on the cap and 
stalk. Il might be confused with Hygrophorus purpurascens, but the latter has a fibrillose, 
evanescent veil and a redder (not as brown) cap, plus slightly waxy giils. The above 
description encompasses several varieties and forms of A. ealigata . The western version 
typically has dark fibrils and the spicy-cinnamon odor of A. ponderosa* Eastern material, 
on the other hånd, is apt to be more cinnamon-colored with a mild to fmity to pungent 
or do wn right disgusting odor. Other species; The matsutake of Japan, A , (-Tricholoma) 
mat sut ak t\ is very close to the fragrant western variety of A. ealigata and may actualfy 
be the same species, It is edibte, of course, and highly prized. 
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Armiltaria otida is a prominent **snowbank" mushroom of the Sierra Nevada and Cascades, These 
specimens are fairiy lypicaf except that the cap is sometimes paler Note slight anmilus formed by 
the veil. The oder is aiso distinetive (see desenption). 


A rmillaria olida ( C ueumber Armilla ria) 

CAP 6-15 cm broad, convex becoming plane to broadly umbonate, or in age often de- 
pressed or with an uplifted margin; surface dry to somewhat viscid, coior variable: whitish 
(when still under the duff) to gray to bluish-gray, purplish-gray, brown, ordeveloping 
olive, buff, or ochre tones; often overiaid with white cottony or fibrillose ved remnants 
(these sometimes scattered but more often merged to forma central patch). Flesh thiek, 
firm, white, od or very distinetive: usually like cucumber, watermelon rind, rotting 
potatoes, or freshly mowed grass, but sometimes like old fish* GiLLS close, white or 
tinged gray, typically adnexed or notehed but sometimes adnate when very youngand 
free in old age. STALK 6-14 cm long, 1,8-4 cm thick, equal or swollen below (oreven 
with a buib), solid, very firm, dry, white orat times pale buff, usually sheathed below the 
ring by veil remnants which are often ochre- or cin na mon-tin ged. VEIL cottony or fibril- 
lose, usually formi ng a slight median to superior ring on the stalk, but sometimes disap- 
pearing. SPORE PRINT white; spores 9-1 2.5 x 4. 5 -6. 5 microns, elliptical, smooth, not 
amyloid. 

H ABIT AT: Solitary to gregarious or in small dumps of 2-3 ind i vid uals in duff under 
mountain conifers, often partially buried orfo^ming“mush^umps , ^ known only from the 
West, fruiting during the spring or shortly after the snow melts. It is quite common in 
the Sierra Nevada and is sometimes a good morel-indicator. I have seen large fruitings 
in Yosemite National Park in April. 

EDI BI LI TY: Unknown or at least not commonly eaten. The taste is said to resemble 
the odor, which is not partkularly pieasing. 

COMMENTS; When the ved remnants are not obvious, this ro bust springtime ,4 mu/føria 
is like ly to be mistaken for a Trkholoma. In faet, as the definition of Armdlaria is nar- 
rowed and that of Trk holoma is broadened to include more veiled species, it willprobably 
be transferred to that genus. Its distinetive c ueumber or fishy od or, grayish cap, and 
growtb under mountain conifers m the spring plus the frequent presence of ve il remnants 
on the cap and, or stalk form a distinetive combmation of characteristics. The cap coior 
can be reminiscent of T. porten to sum and T. virgatum, but those species lack a veil and 
are not so strongly scented. 
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Ar mil larm albolanaripes. maiurc spec imens. The golden to yellow-brown color (sce color plate) 
and the shaggy stalk are di stinc live, A . straminea (not il Just rated I is $1 milar, but hasa scaly cap. 


Armillaria albolanaripes (Sheathed Armillaria) Color Plate 43 

CAP 5-1 2 cm broad, convex orslightly umbonate to planen surfacemoist orslightly vi se id, 
yellow lo golden-yellow or more often brown at the center and yellow at the margin; with 
fiattened fibnls or scales which darken in age. Flesh white or tinged yellow; oder mild. 
G1LLS adnexed or notehed* white to pale yellow, dose, STALK 2-8 cm long, 1-2.5 cm 
thick, equal or ihicker bclow, dry, white above the ring, sheathed withsoft cottony scales 
below, the scales white at first, yellow- or brown-tipped in age. VEIL white, cottony, 
fragile, leaving a ragged superior ring on stalk and / or remnants on cap margin. SPORE 
PRINT white; spores 5-8 * 3-5 micro ns, elliptieal, smooth, weakly amyloid. 

HABITÅT: Solitary or in scattcred groups in woodsand alongpaths; wide ly dist ri buted. 
It is common under conifers in themountainsof western Norlh America in spring, summer, 
and early fail, but I find it only rarely in ourarea, usually under oak. 

EDIR1LITY; Edible but i nsi pi d — I have fried it. The dosely related A . straminea { see 
commcnts) is said to bc a popular edible mushroom in Colorado. 

CO MM EN TS: This handsome mushroom is easily identiflcd by its ydlow-brown cap, 
creamy to pale yellow gilis, and soft cottony scales on the stem . The veilca n bc seen in young 
specimcns but does not always form a distinet ring, The scaly stem might be mistaken for 
a volva, but therc arc no warts on the cap. Amamtaaspera issimilarly colored but has white 
giils and a warted cap. In the mon tane aspen-comfer fores ts of the West, A. albolanaripes 
has several close relatives, induding: A. pit kine nsis, with a grayer cap and slalk and only 
slight yellow tints(but gilis ycllowish in old agz)' y A.fusca t a grayish version with no yellow 
at all; and A, straminea luteovirens), more wid dy dist ri buted and colored like A. 
albolanaripes, but with conspicuous bright yellow scales on the cap {or at leasi the cap 
margin) as well as on the stalk. In some regions, whitish or “albino" forms of A. straminea 
and A. albolanaripes can also be fo und. All of the above species have amyloid spores 
and are given their own genus, Floccularia, by some taxonomists (the same ones who 
retain the honey mushrooms in Armillaria and transfer the matsutakes to the genus 
Tricholoma). 
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Cathatheiasma imperialis. Note the decurrem g il Is, scaly or fibrillose uap, and prominent an nulus 
(ring) on stalk. C. ventricosa (not illListrated) is similar but has a paler cap 


Catathelasma imperialis (Imperial Mushroom) 

CAP 10-40 cm brøad, cønvex to piarte; surface shghtly viscid when moist but soon dry, 
smooth, fibriilose-scaly, or cracked mio scales orplaques(areolate); dark brownto brown, 
dingy yellow-brown, or olive-brown. Flesh vcry thick { up to 1 5 cm! ) and hard , while; odor 
and taste sharply farinaceous. GILLSdecurrcnLpaJUdorbufftoyellowishorpalcgrayish- 
oli ve (in age), close, rnany forked. ST ALK 12-18 cm long, 3-8 cm thick, tapered below to a 
bluntiy pointed base; dry f dingy brownish to pin kish-buff below the ring; solid, hard . VEIL 
membranous, double-layered, its lower surface often areolate while still covering the gi Ils; 
typically forming a double ring, the upper one thick, striate above, and often flaring; the 
lower one sheathmg the s ta Ik as a thin mcm brane or gela ti nous zone, ør indistinct. SPORE 
PRINT white; spores 10-15 51 4-5.5 microns, cylindricai, smooth, amyloid. 

HABIT AT: Soliiary, scattered, or in groups on ground under conifers (mainly spruce 
and fir), late summer and fali, northern North America. Il is more common in the Rocky 
Mountains than on the west coast. ft does not occur in our area, but C. ventricosa (see 
commcnts) is fairly common under Silka spruce in northern California. 

EDJB1L1TY: Ed i ble and very tempting because of its size but tough. Suttons are as 
Large as baseballs, and just as hard! 

COMMENTS: This mountain of a mushroom may well qualify as the 1-4 Most Humongus 
Gilled Fungus Among Us.” Its often gargantuan size, hard flesh, dingy brownish cap, 
growth on the ground, double veil, and while spores set it apart. The cap may be 
smooth, areolate, or flbrillosc-scaly. The butt ons are smaller, of course, but still distinet 
by virtue of the ir hardness. Lemmus pande rosus is also gigan tic, but gro ws from stumps 
and laeks a veil. A slightly “smaller" s ister species, C ventricosa, also occurs under nor- 
thern conifers. Its stalk may be quitc long but its non-viscid cap averages “only" 7-35 cm 
acrossandisdmgy w'hitish tograyish. It Looks something like the white matsutakeM^'7- 
laria ponderosa) but laeks the spicy odor of that species, h is said to be a good edibte in 
spile of Us hard. unpleasant-tasting raw flesh. Other species: C. singeri of the Rocky 
Mountains looks like a Hygrophorus wrth rts dingy yellowish viscid cap, bul has amyloid 
spores; C. macrospora has broad spores. All of these species grow and dccay slowly. 
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A rmillariella mellea group (Honey Mushroom) Color Plates 39, 42 

CAP 3' J 5 cm broad or more, convex becoming plane orsometimes broadly umbonate or 
in age uplifted; surface viscid or dry T usually with sca nered minute dark brown to blaekish 
fibrillose scales or enect hairs, espeeially toward the center; color variable: yelløw, yelløw- 
brown, tawny, tan, pinkish-brown, reddish-brown, etc, Fleshthick and white when y oung, 
so me times disc olo red in age; od or mild, taste usually latent ly bitter. GILLS adnate to 
slightly decurrent or sometimes notched; white to yellowish or sordid flesh-color, often 
spotted darker in age. STALK 5-20 cm long, 0.5-3 (5) cm thick, tough and fibrous witha 
stringy pith inside; usually tapered below if growing in large cl urters* or enlarged below if 
unclustered and on the ground; dry, whitish above the ring, soon yellowish to reddish- 
brown below and often cottony-scaly when very young. VEIL cottony-membranous, 
white to yellowish, forminga superior ring on stalk oroccasionally disappearing. SPORE 
PRINT white; spores 6-10 * 5-6 microns, elliptical, smooth, notamyloid. 

HABIT AT: In small or massive clusters on stumps, logs, and li ving trees, orscattered to 
gregarious (occasionally solitary) on ground but growing from roots or buried wood; 
common on a wide variety of trees and shrubs, and practically world wide in distribution. 
In our area it occurs year-round, but is most common in the fa 11 and early winter, 1 have 
seen truly stupendous fruitings on oak as well as walnut(in an orchard)and other trees, 
It is a virulent parasite of timber, fruit, and garde n tnees, but can also be a harmless 
saprophyte on dead trees or on the dead wood (heartwood) of living trees. It is cailed“oak 
root fungus” in California because of itsinsatiabie appetite for oaks, and“shoe string root 
rot” because of the stringy black mycelial strands (rhizomorphs) by which the mycelium 
spreads. These "runners” may extend up the host" s trunk or iufect netghboring trees by 
traversing great distances through the soil. On oak trees the mycelium can frequcntly be 
seen as whitish fanli ke growths between the bark and wood. 1 1 generally feeds on the roots 
and lower trunk of its host, reducing it to a pathetic white, spongy pulp. The mycelium is 
also thought to be the culprit responsible for the “aborted” fruiting bodies of Entoloma 
abortivutn . Aclively growing mycelium may phosphoresce at night, giving the wood an 
eerie luminous aura ealled "foxfire.” I nha bitants of subarctic regions aresaid to mark their 
trails with bits of glowing wood infected by A. mellea. 

EDIBIIJTY: Eminently edible. Use only firm caps and discard the tough stalks* It is an 
abundant food source, crunchy in texture, and a very passable substitute for the shiitake 
(Lentinus edodes) in s t ir-f ned dishes. The bitter taste cooks out, but some forms are betler 
than others* and some (e.g,, those ihat grow on buckeye or hemlock) can cause digestive 
upsets. The common namc, incidentally, is a reference to its color (which, like honey, is 
extremely variable), not its taste (which isn't the leas! bit sweet). 

CGMMENTS: There is very little that can orcannot be said about the honey mushroom. 
Als o known as A rmillaria mellea, it is among the most variable and cos mopo li tao of the 
fleshy fungi, and in its innumerable guises will cønfound you time and time again. Espe* 
ciaily variable are its color, shape, viscidity, and manner of growth, but there are scvemi 
key, relatively constant features that distinguish it: (1) the presence of a veil (2) the 
tough, fibrous stalk (3) frequent presence of small dark hairs o n cap(4)the bitter taste when 
raw (some people, however, are unable to detect it) (5) the growth on wood (though 
it may be buried) (6) the white or faintly yellowish spores (in any mature cluster the lower 
caps will be covered with white spore dust). 

There are at least two distinet, widespread variants (one study recognized 14 different 
‘'species" in the A . mellea complex). One has a yellow to ye lio w -brown cap that is viscid or 
dry but becomes slimy in wei weather. It also has a yellow-linged veil and tapered 
stalk, and usually grows in clusters. The second variety, on the other hånd, has a hairier 


This form of the honcy mushroom (Armitfarielfa mellea) usually grows in small tufts on the gro und 
rather than in large clusters on wood (as shown in cotor plates), AJso, the stalk is usually swolien at 
the base and the veil is fragik and cottøny. Il approaches the European form now called A. bulboso 


pinkish-brown to reddish-brown or dingy brown cap with a white cottony veil and 
frequently enlarged stem base, It grows scattered or in small tufts, often on the ground. 
1 his form, which is dose toA, bulbosa ( a European species), is especially confoundmg 
to beginners. Intermediate forms abound also. In view of the extreme varia bility, be- 
ginners should eat only those vlearly grøn mg in olmters on wood, and be certam that the 
spores are whitish, The poisonous Galerim autumnalis grows on wood and has a ring on 
the s talk, but is smaller and more fragile, with a smoother cap and brown spores. Photioia 
species also have brown spores, while Gymnopilas has rusty-orange spores. In the eastern 
and Southern United States you may encounteFÆ iabescens, a very similar, clustered, 
wood-intiabiting, white-spored mushroom that looks a veil (and annulus) and has a dry 
cap. It is also edible. 


SQUAMANITA 


ha irly small to medium-sized terre sti ial, mamly wood land mush rooms- CAP usually scaiy, 
fibritfose-scaly, or gr anul ose, GlLLS usually attached. STALK typkaJty central, arising from a 
cotiSpiruOUs, rylindru al (o buthous, of ten hollow, underground “tuber “ VEIL typically present, 
sOmetime$ fiirmmg a sbght annulus (ring) on stalk VQLVA absonl or present as a colkr or scaiy 
rings above the “tuber " SPORE PRINT white or pink. Spores smoolh, lhin~ or ihick^walled; 
amyloid dextrinoid, or neilher Hyphae in giil tis&ue typically para Urt or nearly so. 

THIS small, rare, oddball genus is distinet by virtue of the underground bulb or “tuber” 
from which the slem arises. Many mycologists place it in the Agaricaceae (along with 
Lepiota, Ågark us , and Cystoderma) rather than in thcTricholomataccae,butitsaffmitie$ 
are unclear, Since some Amanda species have a swollen, rooting stem base that could be 
mistaken for a “tuber” Squamamta has been Iteyed out under that genus. Amamas, 
however, differ fundamentally in their divergent rather than parallel gili tissue (a micro- 
scopie feature, see p. 19). 

Squamamta is unlikely to be encountcred by the ave rage mushroom hunter One 
odoriferous species isdescribed hereand two o t hers are key cd out. 
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Key to Squamanita 

I. Cap and stalk grayish tu purpk-gray, lilac-gray, or darkcr, but covcrcd with an ochrc-brown 
granulose coating, at kast w hen frcsh S, paradoxum ( see S\ odorata, below} 

1 . N ot as above; cap and stalk often scaly, but granulose layer absent 2 

2. Krujting body purple-gray to purpk-browrt except for the yellowish to buff tuber; odor dis- 

tinetly fruity (someuhat like grape soda) S. odoral a, below 

2. Purplish tones absent; cap ochre to uchrc-brown to buff, with a whitish or grayish tuber {or 
dusters of tubers); found in eastern North America . . S , umbonata 

Squamanita odorata 

CAP 1 -4 + 5 cm broad, øbtusely bell-shaped or convex, ex pand mg somewhat in age but 
usually retaininga broad umbo; surfacedry, densely and coarsely scaly or fibrillose-scaly, 
the scaJes often erect; usually more fibrillose toward margin; brøwnish- purpie to purplish- 
gray or lilac-gray, ofte ndar ker in age. Flesh colored like cap; odor strongly and persistently 
fruity-fra grant (like grape soda or grape juice). GILLS adnate or notehed, fairly well- 
spaced, colored more or Jess like eap. STALK 1 “3 _5 cmlong^JB-lØflSJmmthickarising 
from a swollen, sometimes hollow, juglike underground “tuber” I -2.5 cm high and up to 
2 cm tbick; colored more or less like cap and covered with conspicuousscales like those on 
the cap, except for the smooth, sometimes silky apex and yellowish to buff-colored 
“tuber”; hollow or partially hollow in age. VEIL not forming a distinet ring on stalk. 
SPORE PRINT pinkish; spores 6.5-9 * 4-6 microns, elliptical, smooth, noiamyloid. 

HABIT AT: Usually in groups or dumps on ground in woods, widely disiributed but 
apparently very rare. I haveexaminedspecimenscollected under conifers in Washington. 

EDIBILIT V: U nknuwn. Although too rare to be of value, the odor is certainly intriguing. 

COMMENTS: Formerly known as Coolia odorata, this little mushroom is as bizarre as 
it is rare. The coarsely scaly purplish cap and stalk, similarly colored giils, ycl!owish-buff 
“tuber,” and s tro ng grapelike odor make a most distinetive set of features. O ther species: 
S. paradoxum Dissoderma paradoxum) is gray to lilac- or purplish -ti nted i nage beneath 
an ochre-brown granulose coating. Italso occurs in the Pacific Northwest, but is rare. 

CYSTODERMA 


Small lo mediunvsized, terrestnal ur wootl-i fihabiti hg mushrooniv CAP di y. with acoaiitjgof 
mealy orpøwdery granuies. al kasl when fresh. GILLS typically whitish or pal] id .usually al tached. 
ST ALK central, tower punittn sheathtrd vnih menly gramiiexarxcatex. VEIL present, oftenformtng 
an annulus (ring) on Utitk. VOLVA absem, SPORE PRINT white Spores smooth, sometimes 
amyin id but not de x trin oid. 


THE outstanding feature of this small genus is the layer of mealy grandes that coats the 
cap and lowerstem. Rain may wash thegranulesoffthecap, but the stem normally reta i ns 
ihem. A veil is always present and in se veral species it forms a prominent ring. ArmiUaria , 
Armillahella, and Catatheiasma have a ve il and attached gi Ils, butare largerand lack the 
granulose coating. Most Cystodermas were originally placed in l^epioia and somemyeo- 
logists retam them in the same family. Lepiotas, however, typically have free giils, while 
in Cystoderma the gdls are usually atlaehed to the stalk. 

Cystodermas are common in northern coniferous forests, especially in beds of moss. 
About 20 species occur in N orth America. Se veral are very attraetive but little is known of 
theiredibility. Two species are described here; both are rare in our area 

Key to Cystoderma 

I, Stalk generally 8 mm thick or more, fruuing body medium-si/ed 2 

J Stalk generally leas ihan 8 mm ihiek; fruiimg body rat her small ar sometimes medium-sized 5 


Cyatoderma fallax , mature speci men, Nole the umbønatecap, prominent annuJus{ring) s and coating 
of granules on the stalk and cap, lt grøws singly as weJi as in small groups or ciusters. 

2. Spore pnnt pale yellow-brown to orartge-buff; large . . . (see Rozites& Phaeolepiota* p. 411 ) 

2, Spore print white or whitish; medium-shed ■ - ♦ - < 3 

3. Cap white when young(but often pale cinnamon or buff in age); rare C. utnhrosii 

3. Not as above; cap not while ........... ■ - . ***--* 4 

4. Cap more or less orange; veil forming a persistent, weli-developed annulus { ring) on stalk; 

forind un rotting hardwoods, mainly in easiern Noith America . . . C. grtmosum 

4 Cap cinnabar-red to rust y- orange, etc.; veil evanescent, not usually forming a well-de ve kiped 
annulus; wide ly distri buted C* citwabarinum ( see C. amianthinum* p, 200) 

5. Veil typically forming a distinet, well-developed annulus (ring) on stalk 6 

5, Veil evanescent or merely forming a ragged zone at top of granuiar sheath øn stalk 7 

6. Cap while or linged pinkish or lilac; rare . . t ....... C, corcharias 

6. Cap rusty-brown to lawny-brown; wide ly distnbuted and common C. fallax, below 

7. Growing on woud; spores amyloid . . . , C. grubersanum ( see C amianthinum , p 200) 

7. Growing on giound or in moss; spores amyloid or not amyloid S 

B. Cap often (but not always) radially wnnkled, tawny to ochraceous to brown or rare ly white; 

spores amyloid C amianthinum, p. 200 

8. Cap dark reddish-brown to brick-colored to tawny or paler(rarely white), but not wrinkled; 

spores not amyloid . C. gramdosum ( see C. amianthinum. p. 200) 

Cystoderma fallax 

CAP 2-5 cm broad T convex to plane or frequently with an umbø; surfacedry, with con- 
spieuous mealy granules whichare erect at first but flat tened and more powdery in age (or 
often wear away completely); cinnamon-brown lo rusty-orange to tawny-ochre; margin 
often hung with remnants from the veil, Flesh thin, whitish or tinged eap color. GILLS 
adnexed to adnate, elose, while to pale pinkish-buff or tinged ydlow. STALK 3~7 cmlong, 
3-5 (7) mm thick, equal orenlarged below, smooth and pallid above the ring, sheathed with 
cinnamon-brown to rusty-ochre granules or flaky scales below. VEIL forming a large* 
delicate but pemstent, often flaring ring on the stalk; ring median to superior, smoothand 
pallid on upper side, colored likc the eap underneath. SPORE PRINT white; spores 
3. 5-5 5 * 34 microns, broadly elliptical to nearly round, smooth, amyloid. 

HABIT AT: Solitary, scattered, or in small groups or tufts onground under conifers or in 
mixed woods, sometimes also on rotting wood; widely distributed and common in the 
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summer and fali in the Pacific Northwest and Rocky Mountains. Fruiting in the fail and 
carly winter in our area, but rather rare, 

EDIBILITY: Unknown. 

COMMENTS: One of the most attractive and ddicatelyadorned of our wood land fungi, 
this Cystoderma is easily identified by its rusty-orange to cinnamoncolor, prominent ring 
on the stalk, whitish gills whichare attached to the stem, and g ra nulose coating on the cap 
and stem (rain may wash the granules off the cap, but not the stem). The illustration does 
not do it justice, but since when is justice usually done? 

Cystoderma amianthinum 

CAP 2-5 cm broad, beths haped or somcwhat co nit-al becoming convex or umbonale to 
nearly plane; surfacedry, pro minent ly wrinkled (radial ly) in one form; covered with mealy 
or powdery granules whieh may wear off in age, tawny-ochre to ochre-brown, ochre-buff, 
or yellowish; margin often hung with veil remnants. Ftesh thin, odor mild or strongly 
pungent. GILLS adnexed to adnate, crowded, white or creamy or tinged yellow-o range. 
STALK 2.5-7 cm long, 3-8 mm thick, equal or slightlyenlarged below,smoothand whitish 
above the veil, sheathed with granules orgranulose scales belo w and colored Kkethecap. 
VEIL fragile, forming a slight ring onstalk or often disa ppearing. SPORE PRINT white, 
spores 4-7 * 3-4 microns, ellipticai, smooth, amyloid* Capcuticle staining rusty-brown 
to reddish-brown in KOH (potassium hydroxide). 

HA BIT AT: Solitary, scattered, or in groups under or near conifers, especially in moss; 
widely distributed in northern regions and probably the most commtm member of the 
genus. 1 have seen i t in la te summer, fait, and earty winter in northern Cali forma and the 
Pacific Northwest, but il does not seem to occur south of San Francisco. 

EDIBILITY: Not recommended. Some sources list il as edible, but it doesn’t have much 
substance and can be confused with poisonous species (e g., Lepiota castanea). 

COMMENTS: This petite mushroom is quite attractive when growing amongst colorful 
lichens or in beds of bright green moss. Il is best recognized by its granulose cap and stalk, 
ochre color, and fragile veil which disappears or forms only a slight ring on the stalk (rather 
than a prominent one, as in C.fallax). It is easily mistaken fora small Lepiota. but the gi Ils 
are usually attached to the stem rather than free. In one variety the cap is conspicuously 
wrinkled, in another it is not. Other species: C. granulosum is si milar, but has a reddish- 
brown to tawny, non-wrinkled cap and non-amyloid spores, C. grubermnum is a small 
species that grows on rotten wood; C . cinnabarinum is a larger, farflung species with a 
rusty-orange to beautiful cinnabar-red or vermillion cap and stalk. Whitish-capped 
forms of C. amianthinum and C granulasum also occur, bul are rare. 


ASTEROPHORA 


Small mushroorns parasitic on other rmtskrooms. CAP often powdery. GILLS thick ond H-etl- 
spaced or poorty formed to practicaHyabsent. STALK present, VE 1 Land VOLV Aabsent. SPORE 
PR INI' white ro brownixh when ohtainahie. Spores most ly produced ase* ua! ly. smooth or spray 


THIS small genus contains a staggering total of two species. Both are outlandish oddballs 
that grow exelusively on other agarics, particularly Russula and Lactarius species. They 
differ from CoUybw tuberosa and other mushroom-in ha biting mushrooms in having 
thick and well-spaced or poorly formed gills. They are also unique in that they produce 
very few spores on basidia, Instead the hyphae block off to form asexual spores called 
c hiam yd ospores. Åsterophora is Usted insomebooksas Nye talis. 
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Key to Asterophora 

I. Cap more or Jess round and puffball-hke, whjle becoming brownish and powdery as sporen 

mature; gilis nfien rnaUormed or practically absent A. lyeoperdoides . , below 

i. Nol as above; cap nol powdery; gi I Is thiek, welNspaced, usually decurreni, eventually dis Inte- 
gra ting i nto powdery spores A. parasitten { see A , lyeoperdoides, below) 

Asterophora lyeoperdoides 

CAP 0.5-2 cm broad, nearly round; surface dry, whitish becoming brown and powdery 
from spores. Flesh thin, od or farinaceous, G1LLS often malformed or barely present; 
well-spaced, thick, whitish. STALK 1-3 cm long, 3-8 mm thick, more or lessequai, white 
becoming brownish. SPORE PRINT white when obtainable; spores 5-6 « 3,5-4 microns, 
elliptical, smooth. Cblamy dospores 12-18 microns, round, bumpy orspiny, thick-walled, 
brownish, 

HABITAT: In colonies on old mushrooms, parlicularly species in the Russula demifolia 
group. Widely distributed bul not common; very rare in ourarea, 

EDIBILTY: Unknown. 

COMMENTS:This oddball might be mistakenfora puffball becanse of itspoo rly formed 
gilis and powdered round cap. However, no puffball&are known to be parasitic on gilled 
mushrooms! A . parasit ka is also widely distributed, but even rarer than A. lyeoperdoides. 
It has thick, well-spaced, decurreni gilis and a white to grayish, brownish, or lilac-tinged 
cap, plussmooth and elhptical chlamydospores. 


MARASMIUS, COLLYBIA, & AUies 

M mule to mediu m-sized rmi^hr uums, sumc c i which shrjvei up in dry wcather and then revive when 
moibtcncd, oihers of which do not. CAP usually convex to plane, but some ti mes bell-shaped, 
not vi&dd m most cases; margin usuaUv ineurved when young. GILLS usually free, adnexed, or 
nok hed but sometimes ad nate ( or in M arasmius. even decurrent l. ST ALK usually i hin ond p kam, 
lough, earti/aginous. or wiry; usually central, VEIL and VOLVA absent. SPORE PRINT white to 
buff or rarely tinge d pinkishu Spores smooth, usually not amyloid. Cclls in Ihc upperlayer of ihe 
cap cutid« usually to t mi ng a palisade (MarasmiusX or nol furming a palisade (Collybia)- 

THESE minute to medium-sized mushrooms typically have adnexed to free gilis and a 
cartilaginous or wiry stem. The cap is typically convex to plane or if conical then with an 
ineurved margin when young (rather than straight as in Mycena). Two large genera 
{M arasmius and Collybia) plus se veral smaller o nes are treated toget her here because 
they are difficult to separate in Ihe field. The Iraditional trademark of M arasmius is its 
astonishing reviving ability. If dned-up specimens are placed in a bowl of water they will 
quickly swell up, magically reassuming their original shape and dimensions. In the wild, 
species of M arasmius often seem to spring up in droves right after or dur mg a rain, when 
in faet they were already Ihere, sh ri velled up and mconsptcuous, I n addition, they can often 
be told by their tongh texture and wiry or hairlike Slem. (Xeromphalina is somewhat 
similar, but usually has decurreni and / or more brightly colored gilis.) 

Collybia has traditional ly been separated from Af arasmius on the basis of its shghtly 
fleshier, non-reviving frutiing body. However, some species have been shuttled hack and 
forth between M arasmius and Collybia because they revive somewhat when moi stened. 
Recognizing the arbitrary nature of this character, laxonomtsts now differentiale 
Collybia from A i arasmius primarily on microscopic features such as the structure of the 
cap cut ide. As a result, Collybia, as c urrent ly de fined, includes a few species which do 
revive, while M arasmius includes some thai do not The gi Ils in Collybia are usually ad- 
nexed or even free; in some cases they are more broadly attaehed, leading to confusion 
with Clitocybe, The stal k is usually thin and pliam; if thick, il has a cartilaginous outer 
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rind that helps distinguish it from Trithoioma. 

Both Collybia and Marasmius are “troubled" taxonomically. They have been fertile 
fod der for the “splitters" (sce p. 1 0)^ who have reccntly e reet ed a number of "satcUitc" 
genera, Some of the se are easily distinguished in the fieJd (c, g., Caulorhiza and Oudeman- 
siefla usually have a “tap root"; Flammulina has a vise id cap and vel vety stem; Crinipellis 
has dextrinoid ha irs o n the cap; St robi lurus usually grows on cones; Callistosporium is 
olive-brown and yellow); others differ microscopically (e.g., Micromphale and Maras- 
mielius}\ still others arc not recogni/ed here (e.g. t Rhodo collybia and Microcoih bia). 

Marasmius is a very large genus centered in the tropics. As might be expccted, it is more 
diverse in the humid deciduous f orests of easlern North America than in the West. Most 
species are saprophytic on sticks and leaves and many are cxquisitcly constructed, Colly- 
bias, on the other hånd, are by and large a list les s lot, They are also saprophytic on humus 
and wood and are among our most common wo od land agarics; a few may be mycorrhi/aL 
Most of the genera treated here are difficult from a taxonomic standpoint and have 
little to offer the mushroom-eater. Two exceptiona! exceptions are the fairy ring mush- 
room or “Scotch Bonnet," Marasmius oreades (forgive my promiseuous use of super- 
latives, but it is an exceptionally flavorful fungus!), and the garlic mushrooms (M. cope~ 
iandi and allies). A representative sampling of “marasmioid" and “collybioid” fungi 
is presented here and se ve ral additional species are key ed out but not described. 

Key to Marasmius, Collybia, & Allies 

I . Typically growi ng on fallen cones (sometimes buried !) or magnolia puds; rardy found on rotten 
wood, and if so then stalk t hin, more or less ro oting, and ha i ry over lower portion 2 

1. Typically growing on grognd, wood, or Other mushrooms 5 

2. Cap conicaJ or belb&haped when young, often reddish- or vinaceous-tinged; giils frequently 

with reddish lo dark purpie edges . (see Mycerta, p. 224) 

2. Not as above . . . . . . * . . , * 3 

3, Found on fallen magnolia “cones” S trohi lur ns conigenoitles (scc S. irultistitus* p. 21 1) 

3. Found on cones of conifers . . . ............. 4 

4. Gills wry crowded; spores amytoid . , Raeospora myosura (see Strobilurus tnillisatus* p. 21 1) 

4, Not as above Strobilunts tntlfimtus & others, p + 21 1 

5. Stalk with numerous side-branches, at least on lower portion . . C racemosa. p. 213 

5. Stalk lackingstde-branches . ........ 6 

6. Cap min ute (typically I cm broad or less) and pale, stalk whitish, ve ry thin, usually (but not 

always) colonizing the blackened remains of other mushrooms C. tuberosa & others, p. 212 

6. Not growing on other mushrooms, if small, then not as above . . . 7 

7. Fruiting body mi nu te (cap less t han 1 cm broad), stalk short, gi tis adnaie lo dec urrem; growing 

on bases of mad ro nes Micromphale arbut icota ( see Marasmius atidrosaceus gr o up, p. 208) 

7. Not as above 8 

8. Giils violet or lilac when fresh (bul they may fade!) . . ....... . 9 

8. Gilis not violet or lilac 10 

9 Gills crowded; stalk nol while; odor mild; spores amyloid; usually found on rotten wood; 
wide ly distn buted in northern latitudes . Baeospora mynudophyila 

9. Gills wcll-spaced; stalk whitish to pale gray; odor usually unplcasant; spores not amyloid; 

usually terrestrial; restricted to castern North America (?) ... C. iocephala (- M . iocephahts) 

10, Odor distinetly garlic- or onionlike, at least when flesh is c. rushed; cap small or min ute (usually 
Ic&s than 2.5 cm broad); often gregarious but not normally clustered H 

10, N ot as a bo ve ; od or ma y be fe tid or othe nvi se d isti nc ti ve, b ut i I ga rlicii ke t hen ca p t y pica 11 y 2 cm 

broad or more or fruiling bodies often clustered ....... . 12 

1 1. Stalk smooth (hairless); habitat variable M. scorodonius (sec M. enpelandi, p. 207) 

1 1 , Stalk mmutely hairy (use hånd lens); found on leaves M. copelandi & others, p, 207 

12. Cap small or minuie, with coarse tawny to brown hairs; stalk thin (kss than 2 mm thickj, also 

hairy (mmutely so ), wi ry-t o ugh ; h a i rs on ca p de xt f in oid . Crinipellis piceae & ot he rs > p. 2 1 G 

12. Not as above; cap usually without hairs 13 



MARASMIUS, COLLYB1A, & ALLIES 


203 


1 3, Odor felid ; stal k vel vety; gilis yellowish to bro wn or tinged redd ish; cap and stalk brow n to red- 
bro wn; folind on sticks or bark ineastcrn U.S_ Micromphale Joefidum i-Marosmius foetidus) 

13, Not as above 14 

14. Odor sweet and heavy (like benzaldchyde); cap brown to reddish-brown, vi naceous- brown, of 

dark brown, at least toward the center; s talk usually at least 5 mm thick . . . , 15 

14, Not as above 16 

15. S talk white (bul may develop vinaccous or brownish slams below) . . . C. oregonewis, p. 21b 

15. S talk brown to dark brown or vi naceous- brown C ► s ub suka tipes I see C oregonensis, p. 218) 

16. Growiog in grass, often in ares or rings, stalk lough; gilis fairly well-spaced (not crowded or 

dosc); cap white to tan, bu ff, or brown ish but nol gray or vi naceous, usually less t han 6 cm 
broad; spore print white; very cornmon and widespread M. or endes, p. 208 

16. N ot as above 17 

17. Stalk wi th a ta pered unde rgroun d “ ta p root" ( d ig up ca ref ully ! ); sp ore pr i nt w hite; f r uil i ng bod y 

without redd ish or rusty stains; cap npaquc(no/ normally transi uccnt-stria te when moist) Ib 

17. “T ap root^ lacking or not welfde veloped, or if present t hen cap translucent-striale when moist or 

fruiting body often reddish-slained and spore print pinkish-buff 19 

18. Cap blackish. dark brown, gray ish, whitish, or yellowish- brown ( but if the latter then usually 

viscid when moist); fournl from the Rockies caslvvaid O ademart sietla radicutti& olhers, p. 219 

18. Not as above; cap chestnut- brown to warm tan or yellow-brown, not viscid 

Cautorhixa umbonata&r others, p. 218 

19, Spore print pinkish; growing tn grass, straw, or manure ....... (see Clitocybe tordn f p. 152) 

19. Not wilh above comhination of features 20 

20. Gills yellow; cap and stalk olive to oltve-brown or yellowish ( but may develop dark reddish- 

brown tones as it dries); usually on rotten wood . . Caliistoxporium l ute o- oti v aceum, p. 21 1 

20. Not as above 21 

21 . Stalk dark, stilf, bristledikc, less than 1 mmthick; cap typically less than I cm broad (ra rely 2 cm); 

capm/t whitish when fresh(but may fadel); subsirate (twigs, needles, leaves) usually with black 
horsehair-likc rhi/omorphs (mycelial threads) ... Af. androsaceus group & olhers 1 p. 208 

21. Not with above features (bm may have some of them) 22 

22. Gills adnate to decurrent and fairly well-spaced, cap 2-4 cm broad and predominantly whitish 

(may be slightly darker at center), usually wnnkled; stalk becoming brownish from the base 
upward; terrcsthal in the foresis of the Pacific Northwest M, umbiiicatus 

22. Not as above 23 

23. Gills adnate to decurrent, white, ve ry widely spaced; cap white or tinged gray to olive-gray or 

even slightly yellowish. translucent-striate when moist; stalk whitish; found under pine in 
Coastal California, often m large rombers Af. sp.funidentificd). p. 206 

23 . Not as above 24 

24. Fruiting body small or mi nute ( cap usually 2 cm broad or less); cap white or whitish or ti nged pale 

yellowish ( the center may be tinged brown), but may develop redd ish or pinkish stains in age; 
stalk less than 3 mm thick 25 

24. Not as above; cithcr differently cotored or larger 29 

25. Gills free or nearly free; margin of cap usually with veil remnants and i or the cap and stalk 

mi n u tely po wde red; sia Ik whii ish ; gro wi ng on grou nd ( see /, epiota seminuda. p . 3 07 ) 

25, N ol as above . , 26 

26, Stalk black benealh a coating of minute white ha irs, cap 1 -2 cm broad; found on leaves or twigs 

in easiern North America A iarasmieltus nigripeslsce M. i andidus, p. 206) 

26. N ot as above 27 

27, Growing on fallen leaves ... .... M. deiectans & olhers Marosmiellus candidus, p. 206) 

27. Growing on sticks, beiry canes, wood, etc. 28 

28 . Gills very wid ely spaced ; stal k rda ti vely sho rt ( less tha n 3 cm 1 ong) ; abu nda nt o n t he west coast , 

infrequent elsewhere Marasmieltus eandidu$> p. 206 

28. Not as above; abundant in eastern North America, rare of absent clsewhere on contlnem . . . 

M. rotula ( sec Marasmiedus candidus* p. 206) 

29. Growing in compact bundles on rotting conifers(ihe wood sometimes buried or very dccom- 

posed- se c Color Pia te 49); margin of cap ineurved when young ......... 30 

29. Nol as above (but may grow tufted on rotting c omfers or in dense dusters on ground) . , , 31 
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30. Stalk white to grayish .... CUtocybuktjamiha <£ C. a6#m</ans(see Co//>£«i ocervarø, p. 215) 

30. Stalk vinaceous-brown to reddish-brown (or somewhat paler when dry), at kast at apex . 55 

31. Stalk solid orfirmly stuffed(not hollow), strå igh tand eq ua I except for very base (which may be 

slightly swollen), sometimes scurfy ordandruffy at apex or thrøughout, or longkudinally hned 
(but without hairs); gilis crowded , white (exuept for one large species with tan to pinkish- 
cinoamon gilis); cap typically rather flat (broadly convex to plane, sometimes with a blunt 
urabo); sutface of cap usually smoolh and dark brown to grayish, sometimes ochre- brown, 
yellowish, or whitish (but not reddish-brown or vi naceous -brown); spores amyloid , usually 
ro ug hened; found in many ha bita ts, but especially in grass or landscaped ground or under 
mountain conifers soon afler the snow melts (see Melanoleuea, p. 169) 

31. M ot as above; spores typically neither amyloid nor roug hened ; stalk sometimes hollow, some- 

times dothed with minute hairs but not often scurfy; gi U s crowded to widely spaced; usually 
found in woods or near trees (but not always) 32 

32. Cap with gray to black hairs or flbrillose scales ..... (see Jrichotoma terreum group, p. 182) 

32. Not as above # # . 33 

33 Stalk very thin (less than L5 mm); cap flesh-colored to light brown, often wFinkled, up to 12 
mm broad; stalk ve ry mi nu te ly ha i ry (pubescent), not shiny; found on need les and twigs of red- 
wood, spruce, fir Micromphale sequaiae Sl ot hers (see Marasmius androsttceus group, p. 208) 
33* Not as above 34 

34. Cap grayish to dark brown, ølive-brown, or black; growing in moss* Sphagnum bogs. or on 
burnt ground, or sometimes simply associated with conifers 59 

34. Not as above; cap differently colored or habitat different 35 

35. Stalk smooth(hairiess) or findy powdered, or with hairs øn!y at the base 36 

35. Stalk pubescent or vel vety (covered with minute hairs) over at least the lower half by maturity 

( use ha nd lens if unsu re) 51 

36 G il Is reddish'bro wn to dark brown or blackish-brown; cap and stalk similarly colored ( but cap 
may fade); flesh staining green in KGH; fairly common in eastem North America and the 
Pacific Northwest * * * * . * C. at kali virens 

36. Not as above; giils typically paler 37 

37. Base of stalk with a ti tier- binding myceiial pad; cap yellowish- brown to reddish-brown; stalk 

1-3 mm thick, shining; growing in groups or dense clusters on hard woods leaves and debris 
in eastem North America . M. c øboerens &. others 

37 . N ot as a bove 38 

38. Growing in grass; fruiting body small (cap usually less than 2.5 cm broad) and vinaceous- or 

reddish-tinged; stalk not tough and polished; cap nol pleated 

en# (unidentifjed) ( see Afarasmius oreades, p-2US) 

38 . N ot as above * ,,*..** . 39 

39. Cap and stalk pale or whitish (cap may have grayish-brown center); gills fairly well-spaced; 

known from Cahfornia and South America M. albagriseus { see M, oreades, p. 208) 

39. Giils dose or crowded, or if well-spaced then cap and stalk differently colored . . 40 

40. Giils widely spaced; stalk usually polished; cap often (but not always) pleated 41 

40. N ot as above; gills typically fairly close or crowded 42 

41. Cap bay- brown to reddish-brown, brown, or vane -red, stalk 5-13 cm long; common on west 

coast . M . plicatulus p p. 209 

41 Not as above; either cap differently colored or stalk shorter or found elsewhere . 

M. si CCUS& ot hers (see Af, piicatulus, p. 209) 

42. Cap striate when moist and often translucent; cap typically conical or bell-shaped when young 

. .i. (see Mycena, p. 224) 

42. N ot as above * 43 

43. Stalk tough, groo ved or twist ed, often with a roo ting base, tan to brown (not white!); growing 

on hard woods; rare (not positively known from North America) C.fusipes 

43. Not as above; common 44 

44. Stalk 0.5-2. 5 cm thick, often with a rooting base, white or yellowish (but may develop reddish 

slams below); cap usually over 4 cm broad and whitish, but often becom i ng reddish, pinkish, or 
vinaceous-brown at the center and sometimes en ti rely those colors from the beginning, found 

under conifers, usually on decayed wood or lignin-rich humus C maeufata, p. 217 

44. N ot as a bove , eit he r d i ffere ni ly colo red , sma 1 le r, o r wi t h a d tffe rem habital 45 
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45 Stalk dark red except at apex; cap tan to buff, ofte n plane at mal uri iy; grow mg in lufts ordusters 

in humus and under trees; not common C. marasmioides { see C. acervata, p- 215 J 

45, Nol as above ( if tufted or dustered tben stalk differently colorcd, mdudmgrcddish-brown) 46 

46, GilJ edges coarsel} ragged or toothed, even when young; spore print white; spores amyloid; 

widespread (but not reported from California) ....... (see Leniimis & LentineUus, p. 14 1 ) 

46 GilJ edges e n t i re or fi ndy serrated ( or i n age so mel i mes coa rsely serrated); s p o re p rint wh ile or 

slightly colored; spores rarely amyloid; very common in Califomia and dsewhere 47 

47, Cap ydlowish to light brown. often fad mg to whitish; stalk whi tis h or tinged yellow; found under 

eastern hardwoods(or mixed wood s) AJ. strictipesA Al. nigrodiscus (sce M. oreades, p.208) 

47. Nol as above , , 48 

48. Usually growing in grass and cap typieaJly pinkish or growing under mountaincomfersandcap 

vmaceous-red to p urpi ish- red with ochre-ydlow gills (sce LyopkyllumSt Al li es, p. 1 73 J 

48, Not as above 49 

49. Spore print white to pak crcam, cap averaging 1-5 cm broad (occasionally largcr); cap color 

variable bul often tawny; gilis wiuie or pale yellow, their cd ges often entire; spores not 
de x trin o id. common under hard wood s and comters C. dryophiia&. ot hers, p, 21 5 

49, Spore print crcam to butf or pinkish-buff; cap averaging 3-8 cm broad (sometimes largcr), 

various shades of brown but not Lawny; giils white or w ith reddish stains, ihe edges often finciy 
scalJoped at mat tu s ty. at kast some of the spores dcxt ri noid; found mainly ( but noteXC lusiv dy ) 
under conifers * _ . 50 

50. Cap vinaccous- to reddish- brown, not fading apprcciably, gills sometimes reddish- s tamed . . 

C extuberansSi others(scc C. buiyracm , p. 216) 

50. Cap rcddish-brown, browo, tan, or even grayish; gdls not reddis h-stained C. hutyracea. p. 216 

51. Cap vel vety, more or less orange-brown; gills adnate to decurreni; growing on hardwoods in 

eastern North America . (see OmphalinaÅ Xeromphatina, p . 22 1 ) 

51. Not as above; stalk may be velvety but cap not vel vety and gills not decurrent 52 

52. Cap usually viscid when moist (but may dry out!); lower portion of stalk rusty-bro wn to 

blackish-brown and velvety when maiure ( usually smooth and palhd when young); found on 
wood (sometimes bu ned!) Flammulina velin ipes, p. 220 

52. Not as above; cap not normally viscid 53 

53. Odor garheky or taste distinetiy acrid (burning) , . . . 

- . ............. .C. polyphyt/a & C perønata( see C. cortfhtens, p. 213) 

53. Not as a bo ve (but taste may be some w hat bitter) 54 

54 . Gi Ils usu al ly c ro wded ( so met i mes me rely d os e) , white o r t i nge d ftesh-co lo r; cap not pro mine ntly 

wTinkled; stalk pubescent (covered with minute white hairs) at kast over the lower half; usually 
growing in tults or dusters 55 

54, Not as above; gills darker or more widely spaced or hat rs on stalk brown to gray or lawny or 

cap distinetiy wrmkled, etc , 57 

55. Stalk reddish to reddish- brown or vinaceous-brown beneath the pubcscencet may fade slightly 

in agp), 2-6 mm thick; found on ground or wood hut not normally on Jawns 56 

55. Stalk buff or whitish(or pale brown to ward base), (2) 5-10 mm thick; growing on rotten wood, 

wood chips, or lawns; not common C. htxurkms ( see M. oreades, p. 208) 

56. Growing in compact bund les o n rotting conifcrs, ihe wood often buri cd or decomposed (see 

Color Plate 49) C. acervata, p. 2J 5 

56 Found on ground under both hardwoods and conifers, olien dustered but not in compact 
bundles, base of stalk often with a litter-binding mycelial mat C. confluens w p. 213 

57. Stalk with an enlarged, spongy base; cap and stalk reddish-brown to tan; restrictcd to eastern 

North America C. spongtosa 

SI. Not as above . 58 

58. Gills white or pal lid C spp. (uiudentified) (see C con/luens, p. 213) 

58. Gills soon darker (but may be dusted white by spores) ...... C.fuscopurpureagroup, p, 2 14 

59, Gdls usually adnate to decurrent, odor usually mild; on buml ground, moss, etc., but not 

normally in Sphagnum , (se c Alyxomphatia rnoura & ot hers, p. 165) 

59. Gdls usually adnexed to adnate; often in Sphagnum bogs, or iT not then odor often rank or 
rancid , . (see LyophyUum & Allies, p. 173) 
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M arasmiellus candidus Color Plate 36 

CAP 0.6*2. 5 cm broad, convex to plane or with slightly depressed center; surface dry, 
shining white or translucent white, but often stained deep pinkish or reddish in old age; 
often striate or groo ved at maturity. Flesh ve ry thin, pliant, søft, od or mild. GILLSfewand 
far between, usually interspersed with smaller giils or veins; adnexed oradnate to slightly 
decurrent, white like the cap but often pinkish- orreddish-stained in old age. STAL KO. 5-3 
cm long, 1-2 mm thick, equal or slightly tapered at either end, often rather shert, central or 
øff-center but not lateral, tough, smooth, often curved, white or with gray to pinkish-gray 
base, darkening gradually to brownish-black from the base upward as it ages. SPORE 
PRINT white; spores 10-15 * 3.5*6 microns, spindle-shaped to elongated tear-shaped, 
smooth, not amyloid. 

HABITAT: In groups or rows on dead sticks, branches, berry canes, etc.; wideJy distri- 
buted but most abundant along the Pacific Coast. It fruits in wet weaihcr, mainty in the 
fa II and early winter in our area. It is especially abundant along crceks overgro wn with 
brambles, and on rotting oak, cucalyptus, bay laurel, cedar, etc. 

E D 1 BI LITY ; U ttc rly i nco nseq uentia 1 . 

CGMMENTS: Also knownas Mamsmhts candidus, M. magnisporus, and M arasmiellus 
albuscorticis , this dainty mus hr o om is reminiscent of a small sheik Although small, its 
shining white cap stands out vi vid ly in the forest gloom. The exceedingly well-spaced(dis- 
ta nt) gilis a re it s o u t sta nd i ng fea t ure. The stem, w hi c h may be of f-cente r, is t o ugh and d a rk- 
ens at maturity. The entire fruiting body may develop pinkish orsordid vinaceous tonesas 
it ages T leading one to falsely (but reasonably) assume that the spores are pink. ineastem 
North America it is large ly replaced by the equally beautiful “pin wheel Marmmius 
MarasmiusrøtuJa. This little gem has a longer ( i .5-8 cm), central black stem t hatis 1-2 mm 
thick and a white cap ( 1-2 cm broad) with darker center. Il growsøndecaying hardwoods, 
usually in large groups. Othcr whitish-capped eastern species include: Marmmim 
delectans, growing on kaves, stalk palfid to yeliowish above and dark brown below; and 
M arasmkfius nigripes , stalk black beneath a coating of min ute white hairs and spores 
mangular or jack-shaped. An ot her whitish-capped easterner, Marasmim epiphyllm 
grows on sticks and leaves and has widely spaced, veined giils and arelatively long, hairlike 
stem; it also occurs in the West, as does its oak-kaf-inhabiting look-alike, Al. querco- 
phyUus, All of the above species are too small to be of culinary value. 

M arasmius sp. ( unidentified) ( P ine N eed le P inwheel) 

CAP 1 .5-4.5 cm broad, broadly convex to plane orumbilicate; surface not viscid, smooth 
or w rin kl ed, transi ucent- striate when moist, pure white or with a gray is h to olive-gray 
tinge, sometimes becoming slightly yellowish in age; margin often wavy. Flesh very thin, 
fragile, soft; odor mild. GILLS adnate to slightly decurrent, widely spaced, usually with 
veins in between, white. STALK 3-7 cm long, 2-5 mm ihick, equal or tapered below or 
with a swollen base; often flattened, smooth, colored like cap or slightly yelløwer, the base 
often with browmsh stains; hollow, usually with hairs at the base. SPORE PRINT white; 
spores 10-12 * 4-6 mierons, elliptical, smooth, not amyloid. Cap cut ide cellular. 

HABIT AT: Scattered to densely gregarious or in troops on pmeneedles, often abundant 
in our Coastal pine f o rests in the la te fal 1, winter, and spring. 

EDIBILITY: Unknown, but mueh too minisculetø be of value. 

COMMENTS: The w idely spaced, adnate lo decurrent gilis, pale color, small size, fre- 
quently umbilicate cap, white spores, and grøwth under pine dist inguish this pretty little 
mushroom. It looks like a pint-sized Chiocyhe oran Omphalina or CamarophylluSt and 
is keyed out under those genera. Actually, the term “unidentified” is not quiteappropriate 




This da i nty undescribed Marosmius is a common feature of our coastal pmc forests, Note how widely 
spaeed the giils are. 


because it has becn **identif]ed" by Dennis Pesjardin, Rolf Singer, Howard Bigelow, 
and other mycologists as an undescribed species, it is not as tough as most Marasmius 
species and does not revive when moistened, but is assigned here to Marasmim for lack 
of a better alternative* According to Desjardin, it may be the prototype for a^new" genus. 


Marasmius copetandi (G arlic Mushroom) 

CAP 0.5-2 (2 .5) cm broad, convex to plane or centrally depressed; surface smooth or often 
wrinkled orstriatc, lighi brown to buff orflesh-colored, sometimes fading to whitish as it 
dries; not viscid. Fleshthin, whitish; odor distinetly garlic- or onionlike; taste garlicky to 
slightly aerid. C1LLS pallid lo ilesh-colored or c o tored like tbe cap, at t ae hed (usually 
adnate or nølchcd, sometimes seceding), often somewhal crisped, STALK 2-7 cm long, 
1-3 mm thiek, equai or slightly ihickerai either end, tough, hollow, minutely hairy; dark 
purpk-brown to red d is h- brown with a paler apex, the base often blackish- brown (but 
the hairs may appear whitish when dry). SPORE PRINT whitc; spores 12.5-16 * 3-4 
microns, more or less narrow ly pip- s haped, smooth, not amyloid. 

HABIT AT: Scattered togregariouson fallen leaves; common alonglhe west coast. In our 
area it is often abundant on tanoak leaves and chinquapin burrs in the fall and winter. A 
largc-spored variant occurs fart her nort h on the leaves of salal and other s h rubs. 

EDIBILiTY: Edible. it can be used as a seasoning or garlic substkute, bul shouid be 
cooked only slightly if at all. It makes up for ils small size by fruiting in large numbers. 

COMMENTS: True to its name, this species and its elose relatives smcll and taste 
tike garlic. In faet, they are often smellcd before they are scen. Aside from the odor, 


Marasmius copetandi is one of several small brownish species with a strong garlic- ur onioniike odor. 
It haspassed underseveral names, bul marasmiologist D. Desja rdin says ibat Af. ccpelnndiis correct. 
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there is little else to separate them from other“LBM’s." The mycelium must also smell like 
garlic, because in wet weather our tanoak humus wilJ often havea distinet garlic od or- 
even when no fruiting bodies are present! There are several very similar "garlic mush- 
rootns,” including: M. ofidus , found on oak leaves in eastern North America, with slightly 
shorter spores; M, prasiosmus, a European species with whitish gilis and even smaller 
spores (of uncertain occurrence in North America); M. scorodonius, widespread, with a 
reddish-brown to pal lid cap and smooth (hairless) stem, found on needles, twigs, grass 
stems, etc.; M. alUacem t a European species with a long black, minutely hairy stalk; and 
M. thujinuSi with a minute (1-3 mm broad) cap and garlic od or if erushed, found under 
northern conifers. Several of these na mes have beenapplied to our loca I garlic mushroom, 
but marasmiologist Dennis Desjardin says that Af. copelandi is the correct name. 

Marasmius androsaceus ( Horsehair Fungus) 

CAP 2-10 (20) mm broad, convex to plane, the center often depressed; surface dry, soon 
radial ly w rink led or striate, reddish-brown to pale brown or flesh-colored, fading in age. 
Flesh very thin, pliant, reviving when moistened; odor mild. GILLS narrow, well-spaced, 
pallid be coming flesh-colored or brownish, usually adnexed lo ad na te. STALK 2-7 cm 
long, less than 1 mm thick, equal, hairlike, tough, stiff, entirely black or black witha brown 
to reddish-brown apex; black horse hair-likerhizomørphs usually ema nating from base or 
visible in surroundings, SPORE PRINT white; spores 6-9 * 2.5-4, 5 microns, elliptical or 
pip-shaped, smooth, not amyloid. Cystidia present on gili ed ges. 

HABIT AT: Seattered or in troops on needles, tw'igs, or leaves; widespread, In ourarea 
it is fairly common, along with s i milar species (see below) in wet weather. 

EDI BI LITY : U nknown hard ly worth the tro uble to find out. 

COMMENTS: Several dain ty marasmioid fungi will more or less fit the above desenption. 
They are bare ly visible when shrivellcd up, but ramre vives them. They differ from the more 
nu me rous Mycenas in the ir dark, hairlike stem and toughertexture. AL androsaceus and 
M. paUidocephalus (very similar, but partial to conifer needles and lacking cystidia on the 
giil edges) usually possess black rhizomørphs, and somenmes form stems with no caps. 
Micromphale sequoiae is similar but grows only on redwood needles, has a brown stalk, 
and lacks thick rhizomorphs, likswise Micromphale perf ornns. which grows o n spruceand 
fir needles. Micromphale arbuticola, found in sw arms at the bases of mad ro nes, isaminute 
brownish bark-inhabitor with a slight garlic-onion odor; Marasmius capillaris, partial to 
dead leaves in eastern North America, has a black stalk and minute brownish cap with a 
white center. See also AL epiphyllus and AL quercophydus under Nf arasmiellus candidus. 


Marasmius oreades (Fairy Ring Mushroom) Color Plates 38, 47 

CAP 1-5 (6) cm broad but usually2-4cm;atfirstbell-shapedorumbonatewithanincurved 
margin, then convex or plane butoften retaininganobtuse umbo, the margin often uplifted 
in old age; surface smooth, dry, color variable: reddish-tantolightbrown,tan, buff, oreven 
white; margin faintly striate when moist. Flesh tough, pliant, pallid, reviving when 
moistened; odor agreeable. GILLS adnate, adnexed, or free, fairly weJl-spaced, broad, 
white to pale tan, sometimes discoloring brownish in old age. STALK 2-8 cm long, L5-6 
mm thick, equal or tapering downward, tough and pliant, smooth, colored hke the cap or 
paler (whitish). SPORE PRINT white; spores 7^10 *4-6 microns, elliptical tosomewhat 
irregular, apiculate, smooth, not amyloid. 

HA BIT AT: Gregarious in grass, usually in ares or rings; widely distributed and very 
co m mon in lawns, parks, cemeteries, etc.; also c om mon in pastures in the Pacific North- 
west, but rarely straying far from suburbia in ourarea. Found year-round except during 
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cold spclls, but most abundant in California in late spring, summer (on watcred lawns), 
and fali. Several crops are produced each year, butits presencecanbe detected even when it 
isn't f ruiting -just look for “fairy rings“( patches of brown grass rimmed by a lush zone of 
darker green grass). The li ving mycelium on the periphery of the ringstimulates the grass to 
grow, while the dried-up mycelial matter within the circle inhibitsgrowth. 

ED1B1LITY: Delcctably delicious — one of the few “LBM's*' worth learning. What it 
lacks in subslance it makes up for in abundance. Discard the tough stems and use the caps 
whole. TheyTe superb is just about anything — omelets, soups, sauces, stir-Tried dishes, 
even cookies. Or simply saute ir bulter and serve on toast T What's more, they dry easily, 
don't dccay quickly, and are usually free of maggots. Don v t pas s up shrivelled, sun-dried 
specimens — they are easily resurrected or can be stored in an airtight jar for later use. 

COMME NTS; At firstgiance this seems like yet another Boring Ubiquitous Mushroom 
C BU M M ). H o wever, a doser look re veals that it is really q uiic attracti ve t with a lean, clean, 
subtle symmetry all ils own, Many 41 RUM ’s" and **LBM's" grow on lawns, but the fairy 
ring mushroom canbe distinguished by the following features: (1) cap obtusely umbonate 
in many specimens (2) white spores (the grass beneath mature caps is often dusted with 
white spore powder) (3) broad (deep) white to buff gilis which are fairly welLspaced and 
not decurrent (4) thin, tough stem (5) growth in grass (6) the abihty of dried specimens to 
revive dramatically when moistened. Be especially careful not to confuse it with the 
poisonous CHtocybe dealbata* which is white-spored and grow s in grass (oft en with M \ 
oreades), but has thin, crowded,adnate to decurrem giils and a convex to planefnoiumbo- 
nate) cap. The growth in rings is not a go od means of d is ti ngu is hi ng it, as many mus h ro oms 
are capable of growing in eixcles, including C. dealbata. Other species: M. aibogriseus is 
fairiy common in central and Southern California under irces, shrubs, and chaparral or 
even in grass. It tends lo have a grayer or browner or yeltower cap than Af. oreades, at least 
at the center, and a hollow stem ( the stalk of Af. oreades is usually stuffed with a white pith), 
but is otherwise quite similar. Af. ( ~Coifybm } sirictipes of eastern North America is also 
somewhat similar but grows in the woods and has doser giils and a yellowishcap. Another 
wo od land easterner, M, nigrodisms, is larger (cap up to 1 1 cm broad) and o ften has a 
stnate stalk, but is similar in color to M. aibogriseus. Co tly bia tuxurians so mel i mes grow r s 
i ngrass but has close gi Ils and a redd ish-brown cap. Finally, there is an unidentif ied Myt ena 
thal often grows in grass. However, it is smaller than Af, oreades , its stalk is not as tough, 
it is usually reddish- or vinaeeous-tinged, and its cap is convex to plane (not umbonate). 

Marasmius plicatulus (Pleated Marasmius) Color Pia te 45 

CAP I -4(5 ) c m broad, obtusely conical to bdLshaped, ofte n expa ndi ng (o convex or pla ne 
or with uplifted margi n in age; surface dry, with a velveiy or frosted appearance when f resh, 
furrowed or wrinkled in age or upon drying; bay-brown to red d is h -brown, brown, wine- 
red, or maroon. Flesh thin, pliant; odor mild. G1LLS adnate to nearly frec, well-spaced, 
broad, white to buff lo pinkish or tinged cap color STALK 5-13 cm long, 1.5-3 mm 
thick, equal tough but brittle, usually long and thin, smooth, polished, reddish-biaek to 
deep chestnut below, often paler (pinkish or sometimes pallid) above; base often with 
whitish mycelium. SPORE PRINT white; spores 1 1 -15 * 5-6.5 microns,elliptica), smooth, 
not amyloid. 

H ABIT AT: W idely scattered to gregarious in humus under trees and shrubs; apparentiy 
endemie to the westeoast. Common in oura rea i n the latc fal l and winterfat least one month 
after the rainy scason begins) under eucalyptus, oak, conifers, in bramblcs, etc. 

EDIBILITY: Like myself, too tough and thin to be edible. 

COMMENTS: One of the most exquisUe of all mushrooms — the frosted wine-red to 
brown cap, widely spaced (distant) pallid giils, and long, sbining reddish-black stalk are 



I^eft: Marasmius plicaiuius is one of otir most beauhful imishrooms, See color plate forclose-upof 
gilis. Right: Marasmius haematocephaius, a gorgeous tropical species (see comments below). Af , 
siccus ofeaslern Notih America (not illiistrated) dosdy rcscmbles it, (Michael Fogden) 

distinetive. The stalk is so brittle that the mushroom must be dug up (rather than plucked) 
to keep it intact, The conical cap may lead to co nfus i on with Mycena, but the tough, 
polis hed stem is characteristtc of Marasmius. There are se ve ral s i milar and equally 
exquistte species with distant gi Ils, induding: M, beilipes, with smaller spores and a small 
cap (up to 15 mm broad) and short stalk; M . boreatis, whosecap is not pleated orstriate; 
M • siccus and M .julvoferrugineus of ea&tern North America, with c ven more distant gi Ils, 
a shorter (2-7 cm) stalk, an orange- bro wn to ochre-tawny to rusty-brown, deeply ribbed 
or pleated cap(like a miniature umbrella) and spores 15-21 microns long(l haveseen the 
oranger of the two, M. siccus, pre served nicely in plastic cubes); and M. haematocephalm 
(see photo above), a gorgeous tropical leaf-in habito r with a dark red cap 

Crinipellis piceae 

CAP 3-7(10) mm broad, convex to broad ly convex or nearly plane, the center sometimes 
s lig ht ly depressed; surface whitish to buff or tinged tawny except for the dark (tawny- 
brown to brown or blackish) center, which is often surrounded by a dark circle; covered 
with coarse tawny to brownish ha irs and sometimes m i nute sca les, not viscid; margin ofte n 
cihate(fringed with projecting hairs), Flesh very thin, white. G ILTS white, close, adnexed 
or free, STALK 2-6 cm or more long, up to l mm thiuk, more or less equal, very thin and 
tough, brown to blackish-brown benea th a coating o f minute hairs, SPORE PRINT white; 
spores 7-10 * 3-4.5 microns, cylindrical, smooth, not amyloid. Hairs on cap dextrinoid. 

HABIT AT: Solitary, widely scattered, or in groups on twigs, needles, and debris of 
conifers, especially spruce; known only from the westeoast (and Asia). Jt fruils practically 
year-round in damp weather and is, accordingto Dennis Desjardm, the mosi numerous 
“marasmioid^ fungus of the Coastal forests of northern California, It does not seem to 
occur in ourarea, but neither does spruce. 

EDIB1LITY: Much too miniscule to merit attention. 

COMMENTS: This minute Marasmius - like mushroom is easily told by the coarse dex- 
trinoid hairs on the cap* frequeruly ciliatecap margin, and thin, dark stalk. Other species 
C. campaneila is a slightly larger northern species with a rusty-orange to c hestn ut -brown 
hairy cap and stem and a tendency to grow on conifer twigs (especially cedar) thai are 
still on the tree. C* zonata of eastern North America is a ^large" (cap 1-2.5 cm) species 
with coarse tawny hairs; it grows on dead wood. C. stipitaria has a minute central mpple 
on the cap. None of these are worth eating. 


CALLISTOSPORIUM 
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Callistosporium luteo-olivaceum 

CAP 1 .5-6.5 cm broad, convcx or slightiy umbonate becommg plane or shallowly 
depressed: surfacc not viscid, often minutdy scurfy at first but becoming smooth; dark 
o live to olive-brown or olive-yellow, ofien becoming yellower (yellow-brown to honey- 
colored) in age and developing dark reddish-brown tones when dried. Flesh thin, pallid 
or ycllow or tinged cap color; odor mild to pungent or slightiy fruity; taste mild orslightly 
bitter GILLS yellow to golden-yellow, tending to redden when dried; close, notehed or 
adnexed oral times ad nate. STALK 2,5-7 cm long, 0,3-1 cm thick,equal orslightly thicker 
at either end, often flattened, smooth to fibrillose or scurfy (especially over the lowcr 
portion), sometimes streaked in age, coiored like cap or slightiy darker, tending to turn 
deep reddish-brown from the base upward as it drics. SPORE PRINT white; spores 
4. 5-6. 5 * 3-4.5 micro ns, ellip tical to nearly ro und, apiculate, smooth, not amyloid but 
many of them staining vinaceous in KOH (potassium hydroxide). 

HABITAT: Solitary, scattercd, or in small groups or lufts on rotten wood (often buned!) 
under conifers; widcly distribut cd but not common. I have found it in our Coastal pine 
forests in the winter. It is said to occur on hardwoods also, particularly in the tropics. 

EDIBILITV: Unknown. 

COMMENTS: This distinclive mushroom has the s tat ure of a Coilybtaané was originally 
placed in that genus. However, the olive and yellow coloration plus thctendency to grow 
on rotten wood (sometimes very dccomposed!) distinguish it. C. graminicobr is a s i milar 
but smaller (cap up to 2 cm broad) nort h western species with 1 arger spores. 

Strobilurus trullisatus 

CAP 0.5-1 .5 cm broad, convex to plane or slightiy depressed; surface dry, often striate or 
wrinkkd, minutely granular, white to pinkish-buff or brownish. Hesh very thin. GILLS 
typically adnatc to adnexed, closc, white or tinged pinkish-buff. STALK 2-5 cm long, 
LI. 5 mm thick, equal, dry, minutely granular; apex white, lower portion yellowish to 
brownish or taw'ny; base with yellow to iaw p ny-orangc hairs and myedial threads. SPORE 
PRINT white; spores 3-6 x L5-3 microns* elliptical smooth, not amyloid. 

HABITAT: In colonies (usually 4-10) on old Douglas-fir cones or rarety concs of other 
conifers; common throughout the range of Douglas-fir. In our area it usually fruits after 
Ihe first fail rains. 

EDIBILITV: Who knows? Who cares? 

COMMENTS: Also known as S, kemplonae and Coliybia tmllkata, this kule mushroom 
is one of several species that grow oniy on rotting concs. (Somc wood-inhabiling mush- 
rooms, such as Mycena purpureojusca, may grow on cones but are not rest neted to them.) 
Other Strobilurus species include: S. conigenoides , a whitish species that grows on ly o n 

Strobilurus trullisatus is a nondescript mushroom that grows exciusively on cones. Baeospvra 
myosura (not iliustralcd) is rat her simiiar but has very crowded gilis. 
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the fallen seed pods (“cones”) of magnolias in eastern North America, S. occidentalis, 
which occurs on the cones of Sitka spruce; S, albipilatus (-Collybia albipilata), with a 
pinkish-buff to brown or dark bro wn cap, common in the Sierra Nc vada and ot her western 
mountains on pine cones and ot her coniferous debris; and S * lignitiiis, which tends gruw 
on bu ried decaying wood and has a grayish- brown cap. Finally, tbere is Baeospora 
myosura f-Coliybia conigena J, which is slighlly largcr than trullisatus and has a smooth, 
buff or tan to pinkish-brown cap, ve ry crowdcd gills, a coarsely hairy stem base, and 
amyloid spores, It grows on the cones of various conifers but favors Douglas-fir, at least 
in California. 

Collybia tuberosa 

CAP 3- 1 0 mm broad, convex to plane or centrally depressed; surface smooth, dry, whitish 
to buff, somctimes with a darker (yellowish to brownish or pinkish-buff) center. Flesh very 
thin, white. G1LLS white or rarely tinged pinkish, adnate to adnexed, close or crøwded. 
STALK 1-3 cm long, up to 1 mm thick,equal,d ry, mimjtclydowny, white or tinged brown, 
often arising from a small orange-brown to rcddish-brown to blackish, appteseed-hke 
body or “tuber” (sele roli um). SPORE PRINT white, spores 3-6 * 2-3 microns, el Kp tica l, 
smooth, not amyloid, 

HABIT AT: In colonies on the blackened remains of old mushrooms, particularly larger 
Rmsuia and Lactarius species (c. g., R> aibonigra), occasionally in humus; widely dist ri - 
buted, 1 have found it only once in our area, in December, but the very similar C. cookei 
and C. cirrhata (see comments)are fairly common. 

E D I BI LI T Y : U neq ui v oca I ly i nco n seq uentia I , 

COMJV1ENTS; This dainty little Collybia is one of four widespread species thai colonize 
decayed mush rooms. The host may be so deteriorated, however, that it is not recognizable 
as a mushroom, The other three species are: C. cookei, practically identical but with 
rounder, more prominent, tan to yeliow or ycllow-orange sclerotia (and occasionally 
found on rotten wood or in humus); C. cirrhata , also very similar bul with white mycelial 
threads instcad of sclerotia, found in humus as well as on old mushrooms(and particularly 
common in the Sierra Ncvada);and C. racemosa, which ha s stubby lateral branches on the 
stem (see de script ion). All of these are placed in Mkrocollybia by some taxonomists. 


Left Collybia tuberosa and its close relatives grow in colonies on decaying mush rooms and other 
d eb ri s. S der o ua (beadlikc bodies from which the mus hr ooms anse) are not visible m this picturc. 
Right: Collybia racemosa is easily told by its small size and unique branchmg s talk. 
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Collybia racemosa (Branched Collybia) 

CAF 3-10 mm broad, bluntly conical to convex becoming umbonate to nearly plane, 
surface smooth, not viscid, dark gray to gray or bruwnish-gray, the margin often paler. 
Flesh very thin. GILLS typically adnexed, dose, gray or brownish-gray, STALK 3-8 cm 
lo ug, 0,5-3 mm thick, with mimer ous short lateral side- branches, especially over the lower 
half or two-thirds; gray to brownish-gray, often entirely buried and sometimes original mg 
from a small blaekish beadlike body (sclerotium). SPORE PRINT white; spores 4-5.5 * 
2-3 microns, oblong to elliptieal, smooth, not amyioid. Asexual spores (conidia) often 
produced on the swollen tips of the side-branches, 

HABITAT: In small groups or colonies on old decayed or blackened mushrooms (e.g., 
Russula albonigra) or occasionally in coniferous duff; widely distributed but seldom 
encountered, perhaps because it is so easily overlooked. I have fo und it only once in our 
area, in December, but it is said to be fair ly common in the Sierra N'evada, 

EDIBILITY; Unknown, but much too puny and rare to be of value. 

COMMENTS; This cunous Collybia is the only one with side- branches on the stem (see 
photo on p. 212). The stalk may meander somewhat through its substrate, branching 
along the way, and the sclerotium from which it originates is not al way s evident. Stems 
without caps are sometimes found, implying that the formation o f asexual spores on the 
side-branches can be enough to “satisfy" the mycelium’* reproduciive urges. 

Collybia conj luens (T ufted Co llybia) 

CAP 2-5 cm broad, convex to plane or slightly umbonate, the margin sometimes uptifled 
or wavy in age but incurved at first; surface smooth, hygrop hanom: reddish-brown to 
pinkish-cinnamon or flesh-colored when moist (often darkerat center and pallid at mar- 
gin), fading to pinkish-buff, grayish-pink, or whitish as it dries. Flesh thin, white. GILLS 
crowded, narrow, adnate soon becoming adnexed oreven free, whitish to flesh-colored. 
ST ALK 3-10 cm long, 2-5 mm thick, equal, hollo w, pliant, sometimes flatte ned or grooved, 
tough, usually darker than cap (reddish-brown), but covered with a minute white pubcs- 
cence(downy hairs); base often with white mycelial mat attached. SPORE PRINT white 
or tinged yellow; spores 7-9 * microns, narrowly elliptieal, smooth, not amyloid, 

HABIT AT : Gregarious, often in tuf ts or clusters, on grøund in woods; widely distributed , 
In the Pacific Northwest it is quile common under conifcrs, but ineastern North America it 
fa vors hardwoods. I have not seen it in our area, but similar species (see com menis) occur. 

EDIBILITY: Fdible with caution; it is tough and similar species have not been tested. 

COMMENTS: The fine white pubescence on the stalk (use hånd lens!) and crowded gilis 
help to separate this species from C dryophila and C hutyracea. It sh rivels up in dry 
weather and revives somewhat when moi stened, and as a result was originally placed in 
Åfarasrnius. A similar, unidentified species whose giils are adnate to adnexed and not so 
crowded and whose stalk lacks the litter-binding mycelial mat is quite common in our area 
in the fali and winter; it sometimes rivals C dryophila for abundance but appears later in 
the season and, li Re C. con/luens, it has a minutely downy stem* Another local, d o w ny- 
ste mmed species appears to beundescribed. It resemblesthe C.fuscapurpurea group, but 
has whitish gilis and a pallid to brownish-tan cap. It differs from C conjluens in ha ving 
attached gi I Is w hich are I airly well-spaced, and it usually grows in tufts or clusters on 
decaying wood, wood chips, or in lignin-nch humus, A third species, C\ pofyphyila, has a 
garlieky to slightly unpleasant odor and taste, while a fourth, C peronataf-Marasmius 
urens > has an aend (burning) taste* The latter two species are widely distributed but do 
not seem to occur in California. 




Colfybia fuscopurpurea group 

CAP 1-4 cm broad ør slightly largcr, convcx becoming plane, slightly depressed, or wkh 
the margin uplifted in age; surface dark reddish-brown to brown, purple-brown, or 
chocolate-brown when fresh, usually paler (near tan) whendry, usually radially wrinkled 
orfindy striate, Flesh whitish orcoioredlikecap, thin, revivmgsomewhat whenmoistened; 
odor mild. CILLS attached (usually notehed oradnexed),fairly well-spaccd, pallid orpale 
pinkish-tan becoming more or less cap color, then dusled whitish by spores. STALK 
2-10 cm long, 1-4 mm thick, equal or tapered downward, dry, rather tough and pliant, 
brown wkh the apex usually paler; clolhcd with minute grayish to brownish hairs (unlcss 
very wet) throughout or over the lower two-thirds, often curved near the Ikter-binding 
base. SPORE PRINT white; spores 6-8 * 3-4 micro ns, elliptical, smoolh, nol amyloid. 

HABITAT: Densely gregarious (often in clusters) among leaf huer, humus, and woody 
debris in woods, under trecs (especially oak), or in wood chips or landseaped areas; widely 
distribuied. Common year-round in our arca but particularly abundant in the early fali. 

EDIB1LITV: Unknowm 

COMMENTS: Formerly known as Marasmius fuscopurpureus, this common species 
“complcx" often forms dense swarms in leaf latter and woody debris, especially where the 
ground has been recently disturbed, Like most “LBNTs," il blcnds in well with its sur- 
roundings. It can bc rceognized by the reddish-brown tødark brown fruitingbody,convex 
to plane cap (never bell-shaped as in Mycenal), white spores, pubescent (fmcly hairy) 
stem, and gregarious disposition. However, separating the numerous species wilhin the 
“complex" is a job for specialists. One such specialist, Dennis Desjardin, says that 
se ve ral of California’s representatives in this ^complex” (including the most common 
one) appear to be undescribed, There are a number ofotherdiffkulMo-identify Colfybia 
and Marasmius species with a pubescent stalk and Ikter-binding mycelium. Scvcral of 
these (e.g., M , cohaerem) are desenbed in the key to Marasmius and Colfybia; øthers 
are discussed under C. c onfluerts. 
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Collybia acervata {Clustered Collybia) Color Plate 49 

CAP M (5) cm broad, convex with an incurved margin, becoming broadly convex in age; 
surface smooth, hygrophanous, not viscid* dark reddish-brown when fresh and moist, 
fading to pale reddish-brown, pi n kis h- bu ff, or paler (sometimcs with dark er and lighter 
zones)as itdries. Fleshthin, pallid. GILLS dose orcrowded, narrowjypicallyadnexedor 
notched orfree, white to dingy pinkish or vinaceous-buff. STALK 4-12 cm long* 2-6 mm 
thick, more or less equal, dry, hollow, pliant but brittle, smooth above, with fine whitish 
hairs over iower half or at base; reddish-brown to vinaceous-brown or sometimcs paler in 
age. SPORE PRINT white; spores 5-7 * 2-3 microns, elliptical, smooth, not amyloid. 

HABIT AT: In compact bundles or dusters on rotting conifers (but often appearing 
terrestrial); widcly distri buted. Il is common tn the summer and fali in the Sierra Nevada 
and Rocky Mountains and in the Pacific Northwest, but apparently absent tn coastal 
Californta south of San Francisco. 

EDIBIIJTY: Inedible. It is said to have a bitter taste when cooked and is apparently 
slightly poisonous to some pcople. 

COMMENTS: The bundled growth habit (sce color plate!), white spores, and reddish- 
brown stem make this an casy mushroom to recognizc, It always grows on wood, but may 
appear terrestrial if its host is buri ed or in a very advanced stage of decay. The cap varies 
in color according to the amount of moisture present, but is never iransluceni-striate as 
in Myceno Ot her species: C, marasmioidesf-C. erythrapus, C\ bresadolae) tends to grow 
in tuft s or clusters on the gro und, but has a pale tan to creamy-buff cap and beautiful 
dark red (paler at apex) stem. A mushroom meeting this description occurs in our area 
but is rare. CUtocybuta (-Collybia)/amilia has the aspcct of C. øa?rva/ø(dense]y clustered 
growth habit on rot ting conifers- see photo on p, 898), but it hasa watery white to smoky- 
gray to somewhat brownish or tan (never reddish-brown) cap, white to grayish stem, 
and round, amyloid spores. Il is ed i ble and wide ly dis tributed, but in California it 
seems to be restricted to the Sierra Nevada. C Ut t*cy bufa (-Collybia) abundans resembles 
C-familia, but has a smaller fibrillose cap and elliptical, amyloid spores. 

Collybia dryophila (Common Collybia; Oak-Loving Collybia) 

CAP 1-5 (7) cm broad, broadly convex with an incurved margin, becoming plane or with 
with an uplifted, often wavy margin in age, sometimcs aiso slightly umbonate; surface 
smooth, hygrophanous: chestnut-brown to reddish-brown, yellow-brown, tawny, or 
ochre when young and moist, but fading lo tan, pinkish-tan, yellowish-tan, or buff as it 
dries. Flesh thi n, white, GILLScrowdcd, usually notched oradnexed, white to pale yellow, 
STALK 2-8 cm long, 2-6 mm thick, equal or with a swollen base* siender* smooth, hollow, 
rather tough and cartilaginous; pale cream or colored like cap (but often paler), white 
mycelium often visible at base or in surrounding humus. SPORE PRINT white or pale 
cream; spores 5-7 * 2-3,5 mierons, elliptical* smooth* neither amyloid nordextrinoid. 

HABITAT: Scattered to gregarious or in small lufts in woods or near trees, often forming 
ares or rings; widely distributed, It is abundant in our area shortly after the first fail rains, 
but is less common thereafter. As its name implies (^ryopAf/fl-oak-loving), it is fond of 
oak, but is also common under pine and other conifers, as wellasaround the ed ges ofold 
sawdust piles. At higher elevations it often fruits in the spring as well as in the summer 
and fail. 

EDIBILITY: Edible, but some people are apparently sensitive to it. Only the caps are 
tender enough to eat, It is a proficient concentrator of mercury, but occas tonal con- 
sumption should pose no threat as mercury is a eumulative poison. 



Coltybia dryophila is a cosmopolitan “LBM" with white or yellowish gilis that are usually itotched, 
adnexed, or even free. Note the rdatrvely siender equal stalfc and small size, 

COMMENTS: The appearancc of this species i o large fairy rings under oaks is a sure sign 
that the Coastal Cahfornia mushroom sea son is under way. The hygrophanous reddish- 
brown to tawny, rusty, or lancap, more or less adnexed gilis, growlh on the ground, and 
smooth (hairless) stalk distinguish it from all but C. buty racea, which has a greasier 
{buttery) cap, buff-colored spores, and ragged gili ed ges. Both specicsarc reminisccnt of the 
fairy ring mushroom (Marasmius årendes ) y but grow under trees and havecrowded gilis; 
neither grows in the fight bundles eharacte ristic of C acervala , and neitherhas d owny hains 
on the stem like C. conjluens* In some regions C dryophila is frequenlly covered by lumps 
or masses of somewhat jelly- or tumorlike tissuc, caused by the fungus Christiamenm 
mycetophila, However t I have not observed this p he nornen o n in Califomia. The yellow- 
gilled form of C. dryophila is sometimes listed as a separate species, C. subsulphurea. 

CoUybia butyracea (Buttery Collybia) 

CAP 3-8 (12) cm broad, convex becoming plane or uplifted, often with a broad umbo; 
surface smooth, greasy or slippery when moist bul not tru ly viscid; dark reddish-brown to 
chesnut-brown to du II bro wn (or grayish-brown in one form), fading as il dries or ages to 
tan, grayish-tan, reddish-tan, or ochre-buff; margin at first ineurved. Flesh thin, soft, 
whitish or watery. GELES close or crowded, free or adnexed, white, the edges usually 
uneven, eroded, or fin el y scalloped at ma^urity. STALK 2-10 cm long, 4“ 10 mm thick, 
cqualormoreoften thicker below and / or plnched at the base; often longitudinally striate 
or twisted; rather tough and cartilaginous, hoilow at least in age, smooth; colored like cap 
in age but often bu ff when young; base usually with white mycclial down. SPORE PRINT 
creamy lo yellowish, buff, orpinkish-buff; spores 6-8 * 3-3,5 microm, elliptical, smooth, 
many of the ni dextrinoid, 

HA BIT AT: Scattered lo gregarious or tufted in humus under comfers (especially pme) 
or occasionally hardwoods; widely distributed. It is sometimes co mm on in our coastal 
pine forests in the late fall, winter, and early spring. 

EDIBILITY: EdibJe; about like C dryophila. Carc must bc taken to identify it correctlyl 

COMMENTS: Also known as R hodocollybia butyracea f this hånd some and wid esp read 
species is often confused with C. dryophila, Howevcr, ils cap is apt to be greasier when 
moist, the gills are more apt to be finely scalloped or eroded, and the spores are slightly 
more colored in deposit and at least somew hat dexlrinoid. A grayish-brown version of the 
species {Jbrtn asentd) also occurs in North America, especially on the west coast. Other 
species: C. badiialba and C. dhtorta are two cl ose ly rdated species with round or nearly 
mund spores, a reddish-brown to vinaccous-brown cap, and white gi 11 s that may or may 
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CoUybia butyracea is often confused with C. dryophifa, but is slightly di f fere ni in eolor and slightiy 
I arger, and often has a el ub-s haped stalk { thicker at base). 


not develop reddish stains in age. Both favor conifers and grow in humus or on rotten 
wood. The former occurn in Coastal California and the Pacific Northwest while the latter 
is more common in eastern North America. A not her species with a vinaceous-brown cap, 
C. extuberans, has elli ptical spores and is widely distributed, 

CoUybia maculata (Spotted Collybia) 

CAP (2.5) 4-12 cm broad, convex with an incurved margin at first, becoming broadly 
umbonate to plane or unduiating; surface dry or lubricous but not truly viscid, smooth, 
typically white to buff, pale tan, or pinkish-tinged, often darker or redder m age, especialiy 
at the center and often developing rusty or reddish spots and stains. F ieshthick, white* odor 
mild or somewhat fragrant; taste usually bitter (but mild in var. occidentatisl CILLS 
white to pale pinkish-buff, often developing rusty or reddish stains (like the cap) in age; 
adnate to ad ne xed or notched to nearly f ree, crowded - ST ALK 4- 1 5 cm long, 0.5-2 (3) cm 
thtck, often tapered below to form a more or less rooting base; solid (at least w hen young), 
firm, smooth or fibriliose, often striate or groo ved and easily splitting longitudinally; 
white to pale buff, usually developing rusty or reddish stains below. SPORE PRINT 
creamy to pale peach or pinkish-buff; spores 5-11 K 4-6 microns, round or nearly round 
in the typical variety, elliptical in var. occidentalt smooth, at least a few dextrinoid, 

HABIT AT: Solitary, scaitered, or in groups or tufts on decaymg wood or lignin-rieh 
humus under conifers; widely distributed. I have not seen it in our area, but it is quite 
common in the Pacific Northwest and Sierra Nevada in the late spring, summer, and falk 

EDIBILITY: Inedible because of the frequently bitter taste. 

COMMENTS: Also known as Rhodocoity bia maculata, this rather large species is cl ose ly 
related to C vregonensis and has the same stature, but typically has a paler cap and mild 
odor. The pinkish to rusty-reddish spots and stains and tendency to grow on rotten wood 
are good fjeldmarks, It could conceivably be mistaken for a Tricholoma , but the stalk is 
longer than in most Tricholomas and it spids more easily, It is a variable species, and a 
numbcr of varieties have been designated based on differences in eolor, taste, andspore 
shape. The above description embraces se veral such varieties. Others ind ude: var. 
scorzonerea, a large version with yellowish giils and a frequently yellowish-tinged stalk 
and/ or cap; and two small varieties from the Pacific Northwest with a vinaceous-brown 
to black ish cap. 
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Lefl: C oily bia oregonemis is an ama/mgU fragmm mus h ro om Right: OudemansieiUi raditafa 
(p 219), a common mushroom in easiern Norlh Amc-rica, is ralher variable incoJorbut aiways has 
broad gilis (as shown here) and a deepl> roolmg staik (not visible}. 


Collybia oregonensis (Fragrant Collybia) 

CAP 4- 10 cm broad, broadly convex to plane; surfacc smooth, slightly viscid when moisl 
but soon dry; deep chestnut-brown to vinaceous-brown or reddi s h- bro wn at the center, 
often paler or pinker or redder toward the margin, and gradually fading overall in agc. 
Flesh thin, whitc or reddish-stained; odor heavy and sweet (like benzaldehydc), taste 
somewhat bitter. GILLS crowded, creamy or pale yellow to buff, often reddish-stamed in 
age; adnexed, notehed, or seceding; edges sometimes overlappmgeach other anderoded in 
age. STALK 6-20 (30) cm long, (0,5) 0.8-2 cm thick, usually quite long and deeply rooted, 
equal above or sw olien slightly near gro und level, tape red gradually below lo a point; dry, 
whitish, but usually de velo ping reddish to reddish-brownstains especially over the lower 
portion; solid or hollow in age. SPORE PRINT whitish to buff; spores 6-8 * 3.5-5 microns, 
elliptical, smooth, at least some of them dextrinoid. 

HABITAT: Solitary or in small groups around old stumps and in lignin-rich humus; 
apparently endemic to the Pacific CoasC not common. J’vc seen it in the Sierra Nevada, 
and in onc tocal spot (in mixed woods) where it fruitsevery year, usually in the falL 

LDIBIIJTY: Unknown, Dcspitc its sweet odor it has a somewhat bitter taste. 

COMMENTS: The strong, heavy benzaldehyde or almond extract odor and vinaceous- 
brown cap are dis lineti ve. The fragrance is reminisccnt of Russula fragrant issima, but 
without the fetid component of Ihat species. The staik often roots deeply but does not form 
a true pseudorhiza (“tap roof') as in Caulorhiza umbonata. The gilis are not waxyas in the 
almond -smelling Hygrophorus species (c.g., H. bakerensis) and the odor is usually thicker 
and more pronounced. C. submlcatipes , known o nly from Washington, hasasimilar but 
weaker odor, a brown to dark vinaceous-brown staik with a “tap root," a brown to vina- 
ceous-buff cap, and duli vinaeeous giils in age. Both of these species are placcdina separate 
genus, Rhodocollybia. by some coUybiølogists. 

Caulorhiza umbonata (Redwood Rooter) 

CAP 3-15 cm broad, at first conical or umbonate, I hen expanding but usually retaining 
the umbo; surface smooth, dry, chestnut-brown to warm tan or yellow-brown; margin at 
First ineurved. Flesh thin, pallid; odor mild. GILLS note hed or adnexed to nearly free, 
elose, broad, w hite to yellowish or t inged cap color. ST ALK 6-50 cm long or more, 0.4- J .5 



Cmdørhiza (-CoUybw) umbonala is a Oag ran t fur gal feature of our red wood forest s. Note the con ical 
or umbonaie eap ard long“tap root rt which may extend as much as three feet into the humus. 

(2) cm thick, most of it underground in the form of a long, la pered “tap root”; smooth, 
twisted -s tna te, buff to tan or colored li ke cap but paler; rather tough and cartilaginous. 
SPORE PRINT white; spores 5-8 * 3-5 microns, dliptical, smooth, amyloid. 

HA BIT AT: S oli ta ry, scattered, or in groups near or under red w o od (rardy elsewhere); 
restri cled to the range of Coastal redwood (Sequoia sempervirens). It is ve ry co mm on in 
ourarea in the fali and winter. 

EDIBILITY: Like myself, notfirmly estabhshed, However, if it werepoisonous we would 
probably know by now, Tve sampled small quantities without ill effeets. 

COMMENTS: Anchored by its long"tap root*” this distinetive species, likea dandelion, 
resists being uprooted. The “tap root," pallid gilis, um bona te cap, and white spore print, 
plus the association with redwood distinguish it. The “tap root" is brittle, however, and 
will break off and stay behind in the gro und unless it is dug up very carefully, Cotiybia 
umbonata is a synonym. Collybia subsulcatipes (see comme nts under C. oregonemis) is 
somewhat s i milar but has a sweet od or. Cautorhiia hygrophoroides is a closely related 
hard wooddo ver with a smaller (up to 5 cm) cap. None of these have the grayish-brown 
colors and exceptionally broad giils of Oudenuimietla radicata and its relatives, 

Oudemansiella radicata ( Beech Rooter) 

CAP 2.5-12 cm broad, bell-shaped becoming broad ly con ve s to plane or with a broad 
umbo, the margin sometimes uplif led i n oid age; surfacc smooth or rad ially wrinkled, often 
viscid or tacky when moist, usually dark brown to grayish-brown, bul in some variants 
grayish and in others whitish, blackish, or olive- to yellowish-brown; margin at first in- 
c ur ved. Flesh thin, whitish; taste mild. GILLS broad, fairly well-spaced, thickish, usually 
adnexed or notehed; white. STALK 5-25 cm long, 0.3-1 { 1 .5) cm thick, usually thickcst at 
or near ground level, with a tapered underground portion or “tap root"; whitish atapex 
or in upper portion, colored more or less likc the cap below, dry, rather stiff and brittle, 
longitudinally hned or twisted -s triate; smooth or in one form scurfy. SPORE PRINT 
white; spores 12-18 * 9 -12 microns, broad ly elliplical, smooth, not amyloid, 

HABIT AT: Solitary, scattered, or in small groups on or near hard wood stumpsand roots 
(often appeanng terrestrial) in woods, grassy clearings, etc., fairly common in eastern 
North America, spring through fall( es pee ially on bceeh), apparently absent in the West. 

EDIBILITY: Edible but not choice or so J am told, Only the caps are worth eating. 
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TR1CHOLOMATACEAE 


C OMMENT S: Formerly known as Coitybia radicata, this common eastern mushroom 
can be told by ils broad white, well* separated giils (see photo onp. 218) and roolingstalk. 
The latter snaps easily, however, so that il it is not dug up carefuliy the telltale "tap root” 
will remain behind in the ground, The color of the cap is quiie variable, but is usually in 
the dark brown to grayish-brown range. The viscid ity of the eap is not aiways evident, 
Trkhotomopsis platyphylh is somewhat similar but does not normally have a "tap root,” 
while Melanoleuca species are terrest rial and have narrower, crowded gi Ils. O ther species; 
O * tongipes is a similarly colored but shghtly smaller species with a dry cap and mueh 
smaller spores; it occurs in the Rocky Mountains on hard woods such as aspen, 

Flammulina velutipes (Velvet Foot; Velvet Stem) Color Plate 26 

CAP F5 (7) cm broad, convex to plane or broad ly umbonate; surfaee smooth, slimy or 
viscid when moist, reddish-brown to yellow-brown, yellow-orange, orange-brown, or 
tawny, the margin often paler (yellower); fading in dry weather; margin at firs t mcurved. 
Flesh thin* white or yellowish. GI LLS adnate to adnexed or note hed, white to pale yellow, 
close, STALK 2-1 1 cm long, 3-5(12) mm thick. equal or thicker below, siender* tough, of- 
ten curved* sometimes slightly ofTcenter; smoothand pallid to yellowish to orange-brown 
when young, but developinga rusty-brown to blackish- brown velvety pubescence (liny 
hairs) from the base upward as it matures, SPORE PRINT white; spores 6.5-9 * 3-5 
microns, ellipticai to pip-shaped, smooth, not amyloid. Gilis withcysridia 

HABITAT: In tufts or clusters on or near stumps, logs, and roms o f hard woods (but some- 
times appearingterrestrial); very widely dis tributed. It is fairly common in ourarea from 
fall through spring on poplar and willow, and in coastal sand dunes on bush lupine. In the 
Rocky Mountains it is abundant in the late summer on aspen; in eastern North America it 
fruits from the late fall through early spring on elm and other hardwoods. 

ED I Bi LITY: Edible, but the sticky skin should be rem o ved before cooking. In colder 
regions it is an important edible and is called the ‘winter mushroom” because it fruits very 
la te in the season (even during winter thaws) when other fungi are not available. In our 
balmy climate, howe ver T its season coi ncides with that of other, more fla vor ful mus hr ooms, 
so it is not often gathered. A eultivated form of il called the "snow-puff mushroom” or 
enokitakecan be bought in many markets/lt looks something li kea pure white beansprout 
with its long, smooth (not velvety!) stem and negligible cap. 

COM M ENTS; The smooth, sticky, yello w*ora nge to brownish cap and s talk which is dark 
brown and velvety (at least below) at maturity plus the white spores, absence of a veil, 
and clustered growth habit on dead hardwoods typify this hardy mushroom, It wa s origi- 
nally piaeed in Collybia, but is now given a genus of its own due to its viscid cap and the 
prominent sterile cells (cystidia) on the giils. I n arid climates* however, the cap may appear 
dry rat her than viscid. The fruiting bodies can apparently survi ve freezing, and af ter 
t ha wing out will continue to produce spores! 

Flammulina velutipes is casily told by velvety brown stalk, sticky cap, cheerful color(see color plate), 
and growth on wood. 
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OMPHAIINA & XEROMPHALINA 


Small (o mmutc, otlen brighil y colnred, saprophytic mushrooms. C AP uxuatlv plane tn depressed 
or umbiticate at maiurity. not contcat: margin often inc urved when young, GILLS of len yellow, 
orange, orpinkish, typtcaUyadnate to decurrent. STAUt usua! ly central, thin, cartiiagmous, often 
ptiant or rather lough, hollow. VEIL and VOLVA abseni SPORE PRINT whitt to pate yellow. 
Spores s mooth. amyioid (Xeromphatina) or not amyloid (Omphaiina). 


THESE are dainty, b right ly eolored mushrooms with decurrent giils and a cartilaginous 
stem. They were originally grouped together in the obsolete genus Omphalia. but 
Xeromphalirm was created for the species with a dark stem, tougher texlure, ability to 
rcvive somew r hat when mo is te ned, and amyioid spores. 

Omphaiina is in tere sting from a botanical standpoint because se veral species grow only 
with lichens. It is now thought that the mushrooms are aetually the fru i ting bodies of the 
fungal component of the lichen (a lichen is a symbiotic relationship between an alga and a 
fungus). Other Omphalinas grow in grass, moss t or on soggy logs. They are easilyconfused 
with Mycenas ( which usually have a conical or bell-shaped ca p), while e ven experts cannot 
agree on the distinetion between Omphaiina and some of the small, siender Clitocybes. 

Xeromphalinas occur on logs and in humus and are more common than Omphalinas, 
at ieast in California. Their tough, usually dark stem and ability to revive after being dried 
are reminiscent of Marasmius. but their yellow to orange gilis and amyioid spores are 
distinetive. In addition to Xeromphalina and Omphaiina, the genus Gerronema is recog- 
nized by so me mycol ogist s ; i t e m bra ces severa 1 0 m p ha 1 i nas not s pecifica Uy associa ted w it h 
lichens. None of these mushrooms are large enough to eat. if your mushroom does not key 
out convincingly below, check Mycena, Marasmius, and the Hygroph o raceae. 

Key to Omphaiina & Xeromphalina 

1 . Stalk tough, wiry, or horny, at leas! the lower portion dark brown to orange-brown or reddish- 
brown when mature , r 2 

1 . N ot as a bove . . . 5 

2. Typically growing on wood (sometimes buned), often in dusters or deme groups * 3 

2. T ypically growing on ground or humus, usually scattered to gicgarious but not duste red . 4 

3. Gap less than 2.5 cm hroad; growing on eonifers X* comptmeHa, p. 222 

3. Cap typically at Ieast 2 cm broad; tap velvety, more or less orange-brown; growing on hard- 

woods in eastern North America and the tropics X ■ tenuipes 

4. Taste bitter; gills ad na te X. fufvipes { see X. cauticirudis, p. 222) 

4. l aste more or less mild; gilis ad na te to decurrent ... X. cauiicinalia, p. 222 

5. Cap and stalk slimy-viscid when tnoist, more or less yellow . . (see Myrena Ulacifotia, p. 236) 

5. Not as above 6 

6. Fruiting body orange (or at times pi nkish- orange or fading to yellow ororange-buff); giils well- 

spaced and waxy-looking; fuund in groups or clusters on rotting eonifers, especially in the 
Pacific Northwest and California O. luteicolor fsee O. ericetorum. p. 223) 

6. N ot as above 7 

7 r Cap and / or giils greenish-yellow to green, olive, oli ve- brown, or dark green; growing on rotting 
eonifers or on ground, moss, or lichens . O. wynniae & others (see Cliiocybe odora w p. 161 ) 

7. Not as a bove; green shades absent 8 

8. Cap 0.5-4 cm broad, ochre to grayish-ochre; gi I Is yellow to orange-yellow; growing on rotting 

conifers, spore print often yellow* or sa Imo n-t i nged O. chrysophylla 

8. Not as above; cap usually less t han 2-5 cm broad 9 

9 . Cap mi n ute T up to 1 .5 cm broa d, y ello w-ora nge to o range or orange- re d ; stalk orange; gil Is pallid 

or yellow ish; gro w ing m moss . O. f-R ickenella or Mycena) fihula 

9. Not as above; différently eolored or larger or growing elsewhere 10 

10. Cap grayish to gray-brown; gills often ydlowish (especially in age), found on rotten wood in 

eastern North America O. strambodes 

10. Not as above O . ericetarum & others, p 223 






Xeromphalma fuhipes (see c om ment s under X. cauiicinalis} forms carpets of miniature fruiting 
bodies under redwood and other conifers. Gilis are typically adnate and taste is bitter. 


Xeromphalma cauticinalis 

CAP 0.5-2.5 cm broad, convex becoming plane or with a small central depression; surface 
smooth, not viscid, reddish-brown to tawny or ochraceous-tawny, fading to yellowish. 
Flesh very thin, p liant, taste mild, GILLS adnate to decurrent, yellow, withveins between. 
STALK 2-8 cm long, 1-2,5 mm thick, equal or more often witha small bulb at the base, 
pliant, tough, tawny or yellowish above, dark brown below; base with tawny mycelium. 
SPORE PRINT white; spores 5,5-7 * 3-4 microns, elliptical, smooth, amyloid. 

HABIT AT: Scattered to densely gregarious on conifer needles and debris; common in 
western North America, In ourarea itappearsfalong with X. fuhipes — seecomments) in 
the late fali and winter under redwood and other conifers. 

EDIBILITY: Unknown. 

COMMENTS: This is one of scveral terrestrial Xeromphalinas. ThedecurrentyeHowgills 
distinguish it from Mycena , and the s talk is much tougher than in Hygrocybe. Other 
species: X.fulvipes is s i milar but has a bitter taste, adnate gi Ils, and mi nu te orange hairs on 
the stem. I have found it under redwood several times, but it is not as common as X, 
cauticinalis; X. picta is a minute terrestrial species with a greatly swollen stalk apex, 

Xeromphalma campanella Color Plate 44 

CAP 0.3-2. 5 cm broad, convex becoming broadly convex witha de pressed center; surface 
smooth, not viscid, yellow-brown to tawny to orange-brown orcinnamon-brown; margin 
striate when moist. Flesh thin, pliant, yellowish. GILLS yellowish to dull orange, fairiy 
well-spaced, decurrent with veins in between. STALK 1-5 cm long, 0.5-3 mm thick, equal 
or en large d at base, plian C tough, smooth, horny, often polis hed; yellowish above, brown 
to reddish-brown below r ; usually curved; base with bright tawny hairs. SPORE PRINT 
white to pale buff; spores 5-8 * 3-4 microns, elliptical, smooth, amyloid, 

HABIT AT: In groups or densc clusters on rotting conifers; wideiy distri buted. It is 
common throughout the West, fruiting in our area in the fali, winter, and early spring. 

EDIBILTY: A miniscule morsel that is hardly worth eating. 
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COMMENTS; The yellow to orange, decurrent gilis plus the thin polished stem and small 
si ze typify this dainty mushroom. Its occurrence on conifers is so dependable that ils pre- 
senes can be taken as “proof* that ils host is some type of conifer, It might be mistaken 
for a Myeena, but the shape of the mature cap is quite different. Galerina autumnalis 
is also somewhat si milar, but has a veil and brown spores, Thecluster pictured in the c ol or 
plate is darker (browner) than normal, but shows the shape and growth habit quite well. 
Other species; X , kauffmanii is very simi tar but occurs with hardwoods in eastem North 
America; A'. orickiana has a dark reddish-browncap, grayish to brownish gilis, and grows 
grows on redwood. 


Omphatina ericetorum (Lichen Agaric) 

CAP 0.5-2. 5 (3.5) cm broad, at first plane with an mcurved margin, becoming deeply 
depressed orfunnel-shaped in age; surface smooth, not viscid, dullcinnamonto brownish, 
fading to yellowish or straw color or paler as it ages; margin striate, often wavy. Flesh very 
thin, pliant. G1LLS decurrent, well-spaced, sometimes ve i ned, pale yellowish, STALK 
1-3 cm long, 1 -3 mm thick, equal or enlarged at base, often curved, smooth, pliant, pale 
reddish-brown above, yellow-brown to pale brown below, often pale yellowish in age. 
SPORE PRINT white to yellow; spores 7-9 * 4-6 mier ons, elliptical, smooth, notamyloid. 

HABIT AT: Usually in groups on old lichen-laden conifer logs or scum -cover ed soil, 
always associated with the lichen Botrydina vulgaris; wide ly d is Iri buted in the cool tem- 
perate zone, but rare in our area. It is one of the commonest mushrooms of the Arctic, 

EDIBIL1TY: Much too puny to be of value, 

COMMENTS: The small size, depressed cap, thin stem, decurrent giils, and distinetive 
habitat are the principal fieldmarks. The gilis mayappear somewhat waxy as i n Hygrocybe 
and Camarophyllus. but the latter don't normally grow with lichens. O , umbeilifera is a 
synonym, There are several simiiar species, including: O, hudsoniana, similarly colored 
but associated with the lichen Coriscium vinde; O. postti with apinkish-red to orangecap, 
found in moss; O , pyxidata (see photo below), fairly common in our area ingrassy or open 
places, with pinkish- or vinaceous-tinged gilis that fade to yellowish or creamy in age; and 
O, luteieolor (COLOR PLATE 24), a bcautiful waxy-gilled orange to salmon-colored 
species that fades with age and is common in the Pacific Northwest, northern California, 
and the Sierra Nevada on rotting conifers, usually in groups orclusters. 

Two small Omphalinas with different habhats (both are discussed above). Lefl: Omphalina erice- 
torum is associated with Jlchens (which, however, are often very inconspicuous), Right: Omphahna 
pyxidata grows in moss, grass, and soil. Note how both species have decurrent giils. Simiiar greemsh 
species are discussed under Ciitocybe odvra (p. 162 ) 
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MYCENA 


Small to minut t saprophytic mushroom$ (hat do not revivt when moistened tafter beirig dned'j 
CAP typicalfy ctimcal m hell-shaped when yovng. hut uftcn ck pand mg in age; often translucent- 
stnate; margin usuaUy siraighi when yo ung, rarely rnrurwd Gll.LS ns ua l ly a ttao hed. STALK 
central, thin, usuaUy ftoliow; fragile ar cariiluyjnous V El L and VULV A abiscnl. SPORE PR S NT 
while, Spores smooth, amyloid or not amylotd- Cy stidia usuaUy prc&enl on giils. 


THIS is a very large group of very small mushrooms with a thin, fragile or carlilaginous 
stem and beil-shaped to conical cap {at least when young). The giils are not waxy as inthe 
Hygrophoraceae; the dried fruiting body does not revive when moistened as in Marasmius, 
and is not partic ularly tough, Coliybia and Omphaiina are similar but usuaUy have a 
co nve x to plane or umbilicate cap. Other small mushrooms with conical to belt-shaped 
caps ( Capri nus, Conocybe, Nolanea, etc. J do not have white spores. 

In sheer numbers Mycenas are moreabundant than any other mushrooms, but because 
of their diminutive dimensions, most people are oblivious to their presence. In the wake 
of heavy rains they fruit in untold quantity in the woods, especially on needle beds under 
conifers, where they form tbick carpets of delicate domes. They are strictly saprophytic— 
on logs, stumps, sticks, leaves, soil, and humus. They turn up occasionally in lawns, 
gardens, and flower pots, but do nat grow in dung like Coprinus and Bolbit tus, 

The most common forms are gray or brown, but a few, such as Af. acicula, are brightly 
colored. Alexander Smith’s monumental monograph lists 218 North American species, 
but dozens more occur.Theoverwhelmingmajority cannot be identified positively wilhout 
a microscope (some are so small they can barely be seen with the na ked eye!) The size and 
shape of the sterile cells (cystidia) on the gilis plays a particularty important role in their 
identification. However, Mycena can be di vided i nto manageablc groups based on gross 
features such as size, color, od or, habitat, and viscidity. In addition, a few species ex ude a 
juice or latex when the base of the stem is broken and squee/ed. Lactahus species also 
possess a latex, but are mueh larger and fleshier with thicker stems. 

In every mixed bag of individuals I take mushroom hunting, there’s always one or two 
with a keen eye for detail In the normal course of events, I begin with a brief spielahout the 
marvels of the mushroom world before dispatching the group to rush about mad ly in 
search of the etusive 25-lb. Baletus er/wV/j {trampting myriad Mycenas with every step), 
while I make a sly beeline for my secret Bolet us patch. The se one or two keen-eyed 
individuals, however, arecontent to remain where they are, meticulously examining every 
leaf, twig, and cone, and uncovering in the process not only a multilude of marveiously 
mi nute Mycenas, but an asto nishi ng assort ment of other clandestine creatures— slugs, 
centipedes, spiders, snak es, salamanders, etc. 

As I am rather small myself, I harbor a profound respect for these exceptional indivi- 
duals. Ina society where we are taught from birth to think bi g, it is encouraging to find 
some who are still able to make the distinetion between quality and quantity, who appre- 
ciate the faet that size alone is not a measure of intrinsic worth. 

My lust satiated and my basket laden with Boletus. I return later to find these patient 
and perceptive souls sprawled out on their bellies in the exact spot where! leftthem -for 
they consider the day well spent if they discover fifty Mycenas whose combined mass is no 
bigger than their thumbf Finding myself in good company, I b ring out thecheese and bread 
and if Fm lucky they bring out the wine— and we proceed to have an impromptu picnic, 
sharing our discoveries, then savoring the silence around us while awaiting the riotous 
return of the rest of the group. 

For the benefit of these discer ning individuals I have included ni ne teen species of 
Mycena in this chapter, which is nineteen more species than the ave rage individual cares 
to know. Of course, they constitute only a fraction of the “YAM’s" (**Yet Another My- 



MYCENA 


225 


cena”) that can be found. They are much too small to eau and some may actoally be 
poisonous, but they deserve to be better known. They are exquisite in theirdainuness and 
are among the most attractive of the fleshy (fleshless?) fungi. If your "Mycena** does not 
key out convincmgly* check Marosmim & Collybin, Omphalina & Xerompkatirm* and 
the waxy caps(Hygrophoraceae). 

Key to Myeerta 

1 . Base of stalk ex ud mg a red to blackish-rcd juice when cut or squcezed 2 

1 . N oi as above ,.4 

2 + Growing otj wood Af. haematopus, p. 23 1 

2. Growing on ground or humus . , , , + * * , . , , 3 

3 . f iesh in tap exudmg a reddish juice when cut and squeezcd Af. sanguinotenta, p. 232 

3. Flcsh in cap cxudmg a watery orange-yellow juice when tut and squeezed 

Af. subsanguirtotenia ( see Af. sanguinolenta, p, 232) 

4. Fruiling body bright orange Lo yeilow; giils yeilow with orange margins; lound on hardwoods 

in eastern North America (usually elustcred) ..... . M. teaiana ( scc Af. litacifolin, p. 236) 

4. N ot as above . * 5 

5 . S ta lk ( a nd often t hc ca p) v ise id o r s 1 i my whe n fre&h and moixt 6 

5. S talk not vise id or slimy; cap not normally viscid either 10 

6. S talk yeilow, orange, greenish-gray, or lilac-tinged when fresh, at least at the apex 7 

6. Slalk white* gray, or brown (nol brightlycolored) 9 

7. Giils usually dccurrent; found on rotting eø ni fers Af . fflacijntia, p. 236 

7. Not as above 8 

8. Cap ølive-brown to blackish; slalk discolonng brown from the base upward; 

conimon under møuiUam conifers when or shortly afler the snow melis 

Af. gTiseoviridts ( see M. epipwrygia, p. 237 ) 

8. Not as above . . Af. epipterygia &. ot hers, p. 237 

9 . Cap dry (not viscid) Al. rnrida , p. 237 

9. Cap viscid or slimy, at Eea&t when moist Af. vi ttgaris&. othersfsee Al. rorida, p. 237) 

10. Fruiling bødy minule(captypically Jess than 1 cm broad and slalk less than I (2) mm thick), oril 

slightly larger then growing on bark (often mossy) of liv mg trees 11 

10. Fru il i ng body smal) but not minute ( slalk generally at least 1 mm thick; cap at least 5 mm broad 

and often larger); growing in a variety of habi tat s but not usually on bark of li ving ir ces . 14 

IL Cap brightly colored (red, pink, orange, or yeilow) AI. utiicula & o t hers, p. 228 

11. Nol as a bove ( cap white, gray, brown, vmaceous. etc ) 12 

12. T ypicaily growing on the bark of trecs 13 

12. Typically growing on leaves, twigs, humus, stems, or occasionally on bark 

Af. capitiaris & ot hers, p. 227 


13, Cap brownish to vinaceous-brown or vinaccous-bulf 

Al. corticaiaéc Al. madronicolai scc Af. riavu laris group, p227) 

13. Cap white to grayish or grayish-brown Af. efawlaris group & others, p. 227 

14, G i I Is ma rgi nate ( t he edge sofat lea si the la rger o nes s ign i fica nt ly da r ke r an d d iff e re nt ly colo red 


than the faces— use hånd lens if unsure!) , 15 

14. Giils not marginale ( ed ges same color or paler than the faecs) 22 

15. Gili edges scarlel to brighi orange 16 

15 Gill edges pink, dark reddish, purpie* yeilow ish, etc,, but not scarlct to bright orange .... 17 

16. GUI edges scarlct; hairs at base ol stalk orange . Af. strobilinøides, p. 228 

16. Gill edges orange; hairs at base of stalk ydlow-orange 


Af. aurarttiomarginataistt M. sirobilinuides, p. 228) 

17, Gill edges greenis h-y ello w to yeilow lo yellow-brown 

Af, citrinomargiruitu Ål othcrs(see Af. vapiilaripes. p.229) 

J 7 Gin edges pin k to redd ish, p u rph s h-red , red d i sh- bro w n , etc 18 


18, Ldgcs of at least the larger gilis pink to rosy; growing on ground .... Af. capiUoripes t p. 229 
18 Gill edges darker than above ( bul lates may be pink or rosy); growing on ground or wood 19 
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19. G ilis pink to rosy with sordid reddish edgies; growing on gro und under conifers 

, * Ai* rosetla (see M r capillanpes* p, 229) 

19. Not as above 20 

20. Gdor radishlike; typically groumg on ground , Al, pelianthina &. others (see Af . pura, p. 230) 

20. Gdor not radishlike; growing on wood, cones, wood chips, or in lignin-nch humus 21 

21 . Oil I edges ve ry dark purpie or grayish-purple * Al. purpureofusca, p. 229 

2 1 . Giil edges rosy to vinaeeous-brown * . Af. elegantula & oihers (see M. pur pure ufusta. p* 229) 

22. Lilac, purplish* blue, or bluish-green tinis usually preseni somewhereon fniiting body ... 23 

22. N oi as above 24 

23. Lilac or bluish tints often present; odor radishhkc M. pura, p. 230 

23. Blue or bluish-green lints usually present when fresh; odor more or less mild . , 

............. M. il mk' tu <A AI. subeaeruteai see Af. pura. p* 230) 

24. Cap bnghtly cølored (bnghl c oral -pink to orange or yellow) when fresh (may fade in age) 25 

24. Cap typicafJy some shade of gray, white ( brown, duU vinaeeous* etc. (nol b right ly colored) 26 
25* Growing on walnut or hiekory nut sheik . . . AI. luteopallens (scq Af, strohitinoides^ p. 228) 

25. Growing on ground or in humus . . . AL amabilissima & ot hers (see M. strobilinoides, p. 228) 

26. Ty piea Uy growing on ground, needles, twigs* leaves* etc * 27 

26. Typically growing on logs, stumps, branches, etc . 35 

27, Found in grass or disturbed Søil; cap bnek-red lo vinaceous-tmged* soon convtx or plane, less 

than 2 cm broad ... Alycena sp, ( unidentifiedM sce Marasmius oreades, p, 208) 

27, Not as a bove 28 

28 . Found in grass; stalk tough; cap white lo brown* never gray ish (sec Alarasmius urendes, p. 208) 

28. Not as above . , , 29 

29, Extremc base of stalk cxuding a droplet of milky fluid when squeezed (fresh specimens only!) 

. . AL gu topa s. p. 232 

29. Notas above , * 30 

30. Odor of erushed flesh dis tinet ly alkaline, bteachlike* antiseptic, or al least sharp . . . 

AL leptncephaia & others (see Af. akalina, p. 234) 

30 . Gd or mild or fari naceous* but nol as above 31 

31. Stalk with whitish Jibrils or part ic les* cap olive-brown when fresh AL scubripes, p. 233 

3 2 Not as above * , 32 

32. Cap margin nol often inc urved at first; cap oflen translucent-striate when moist* up to 4 (5) cm 

broad* grayish lo buffy-brown; stalk usually less than4(6) mm thick; spores often amyloid 33 

32. Not as above; margin of cap usually ineurved when young and/ or cap opaque or differcntly 

colored; spores typically not amyloid . . . , (see A larasmius f Co f ty bia, & All i es, p 201) 

33. Stalk often with a lapered underground rooting portion; cap sordid tan to buffy-btown, usually 

growing near hardwood stumps Af. galericutata & Gihers, p 235 

33, Nol as above 34 

34. S talk base typically cxuding a droplet of clear hquid w hensqueezed; gilis often reddish-stained 

in age ......... M. atroatboides ( see M. galopus. p. 232) 

34. Not as above . . . AL marina group & sundry assurted V AMS (see Af. murina group, p. 234) 

35 , Gilis ( and oflen cap) de vel oping sordid pink io reddish spots or siains in age 

.**.*,, *,.*.*** * AL nrncufatalk others, p. 235 

35. Not as abovefbut gilis may be tinged evenly pinkish in age) 36 

36. Growing solitary or in rows* pairs, or groups* but not normally clustered AL subeuna, p, 233 

36* Not as above 37 

37. Usually growing on hardwood slumps; stalk often rooting in subsi rate Af. gaiencuiata, p. 235 

37, Not as above; usually on conifers 38 

38. Fniiting body relative ly largg (cap 2-5 cm broad)* grayish; usually growing near melting snow 

(or shortly afler snow mclts) in mountains * Af, overhott $ii ( see Af, subeana, p. 233) 

38. Not as above ................... . . , 39 

39. Cap transluceni-stnatc at ma tu ri ty (when moisl)* gra> to brown ish-gray or paler; flesh veiy 

thin Af. occidentalis & rnany others (see Af. suheana, p. 233) 

39 . Not as above (see A farasmius, Cottybki. St A llies, p. 20 1 ) 
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Mycena capiUaris (Miniscule Mycena) 

C AP 2-6 (8) mm broad, bluntly conical or bcll-shapcd to convex, sometimes plane in age; 
surface smooth, gray, s o on fading to white, translucent-striate whenmoist. Flesh very thin, 
odor mild. GILLS adnate to nearly frec, well-spaced, grayish then white. STALK 3-7 cm 
long, about 1 mm thick, threadlike, equal, very fragile, smooth, dark gray when young 
becoming whitish in age. SPORE PRINT white; spores 8-10 * 4-5 microns, elliptical, 
smooth, notamyloid. 

HABIT AT: Solitary or in smalJgroups on fallen oak(and beech) leaves; widelydistributed. 
Fairly common in ourarea in wet weather, but difficult to distinguish from similar species, 

EDIBILITV: UnequivocalJy inconsequential, 

COMMENTS: The mycelium of this miniscule whitish Mycena is usually confined to a 
single Icaf, so that you can pick up the leaf and carry it home, mushroom and mycelium 
intact. Therc arc multitudes of other minute white to grayish or brownish Mycenas. They 
are especialty abundant after long periods of wet weather, but are extremely difficult to 
separate (let alone see!) withoui a microscopc. Their ranks indude: M , tenerrima and AL 
osmundkola, even smaller, with well-spaced, nearly free gilis, growing on bark, twigs, and 
woody debris(the former witha ve ry short, usually curved stem); AL delicatella, withelose 
gilis, gregarious on ncedlcs and twigs under conifers; AL albid ula, with well-spaced, 
decurrcnt gilis and a convcx cap, on leaves and bark of hardw r oods;AL styløbaies, witha 
flat circular disc at base of stalk; M. paucilamellata, cap on ly 1 -2 mm broad and gilis ve ry 
few and foldlike to practically absent; M. ignobilis, growing in mud; and AL juncicola, 
vinaceous-tinged, growing on the culms (stems) of sedges. These Mycenas areamong the 
tiniest of all gilled mushrooms. Marasmius species can also be very tiny but tend to have a 
convex to plane cap and dark, wiry or hairlike stem. Sce also the M. ctavutaris group. 

Mycena clavularis group ( Bark M ycena) 

CAP 4-7 mm broad, rounded to convex or somewhat bell-shaped; surface smooth, striate 
and often grooved orfluted toward margin; white or translucent, the center and stria tions 
frequently grayish or grayish-brown. Flesh ve ry thin, pal lid. GILLS few and wide ly 
spaced, white or tinged gray, attached to the stalk or separating to form acollar around 
it. STALK 0. 5-2,5 cm long, 0,5-2 mm thick, equal except for a small basal bulb or disc; 
white or translucem, smooth, fragile; base often with long white hairs, inserted in bark. 
SPORE PRINT white; spores 8-10.5 microns J round or nearly round to broadly ellip- 
tical, smooth, amyloid. 

HABIT AT: Seattered to gregarious on mossy bark of trees (both living and dcad); widely 
distributed butnotoften noticed. In ourarea it is common in wet weather, es pecially on the 
lowcr trunks of li ving oak and madrone trees. 

EDIBILITV: Academic — a tremendous number would be needed for a meall 

COMMENTS: The above description will appiy to a number of small Mycenas Ihat 
typically grow r in grou ps or troops (but not clusters) on the ba rk of trees(see photograph on 
p. 229). W hether the common form in our area is the “true” AL ciavubris or a very similar 
species is for the Myeena-vx perts (of which therc arc few) to decidc. There are scveral 
species with a similar growth habit, including: AL tener rima, a minute (cap up to4 mm 
broad) whitish species; AL madronicola, a brownish to vinaccous-buff or grayish species 
with adnate to slightiy decurrcnt giils; and AL cør/icøfa, which has a dark purplish to 
vinaceous-brown cap that finally fades to pale grayish- bro wn, and grows abundantly on 
the bark of both hard woods and conifers in eastern North America, often by the hund reds. 
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Mycena acicula 

CAP 3-7 (10) mm broad, convex or bell-shaped* but s ome times ex pand mg in age, surface 
not viscid, coral-red when young, soon fading (often from margin inward) to bright orange- 
y ello w or yel l o w. Fles h very t hi n , y ello w, od or mild. GI LLS attac hed ( ns ua lly ad nate) , pale 
orange to yellow or whitish. STALK I -7 cm long, lessthan 1 mm thick, Ihreadiike, equal, 
brittle, ørange-yellow to yellow, smooth except for hairy base. SPORE PRINT white; 
spores 9-1 1 * 3. 5-4 .5 microns, dongated-elliptical, smooth, not amyloid, 

HABIT AT: Solitary, scattered , or in small groups on leaves and debris in woods, especially 
along streanis and in ot her wet p laces; widely dis tributed. C ommon throughotit the 
mushroom season in our area, but easily overlooked. I have seen il in large numbers in a 
thicket øf oak saplings and blackbernes along a stream. 

EDIBILITY; Unknown, but a great many would be needed for a mouthful* 

COMMENTS: This minute Mycena is a delight to behold, its coral-red to yellow cap 
contrasting vi vidly with the dim backdrop of decaying leaves and humus. One usually has 
to get down on hånds and knees to Find itf M. oregonensis is a si milar miniature species 
whose cap is yellow to yellow- orange f rom infancy; it grows on needlecarpets as well as oak 
leaves. For larger brightly colored Mycena s, see Af. strobiUnoides. 

Mycena strobilinoides ( Flame M ycena) 

CAP 1 -2 cm broad, conical to belFshaped; surface smooth, not viscid, stnate when moist; 
red, soon fading to scarlet, Ihen slowly to orangeand finally yellow oreven whitish; margin 
often scalloped. Flesh fhin, yellowish, odormild, GILLS adnatetoslightlydecurrent, well- 
spaced, yellow to pale pi nkish-o range, the edges scarlet (at least when young). STALK 
3-6 cm long, 1 -2 mm thick, equal, thin, fragile, orange to yellow; base with orange hairs. 
SPORE PRINT white; spores 1-9 * 4-5 mierons, eUiptical, smooth, amyloid, 

H ABITAT : Scattered to densely greganous in needle beds und er conifers( especially pine); 
widety distributed, but most abundant in the mountains of the Pacific Northwest and 
nort hern California. It fruits in mild, moist weathcr. 1 have not seen it in our arca. 

EDIBILITY: Unknown. 

COMMENTS: This li tt le mushroom is likely to attract attention because of its beautiful 
color. The scarlet to yellow cap and stalk, scarlet-edged giils, and orange hairs at the stem 
base make a most distinctive combination of characters such that even beginners should 
have no trouble identifying it. It is one of the more prominent Mycenas in the Pacific 
Northwest, sømetimes forming colorful “carpets’' so thick that it is difficult to examine 
them closely with out stepping on some. M. aurantiomatgirtata is a c losel y related species 
with an olive-brown to orange-tinted cap* brilliant orange giil edges, and yelløw-ørange 
hairs at the stalk base. It is commoner at lower elevations in the Pacific N orthwest and I 
find it fairly frequently in our area as well. Briliiantly colored Mycenas without d lffe rently 
colored gi Hs ed ges include: M. monncola, cap coral-red to pink, stalk coral-pink when 
fresh; amahilissima, cap bright pinkish-red fading to whitish and stalk soon fading lo 
whitish, and M. adonis , with asmaller (5-1 2 mm broad), scarlet cap t hat becomes orange 
or yellow-orange and then fades to orange-buff, plus a pale yellow to whitish stalk. All 
three of these occur mainly on needle carpets under conifers. M. luteopallens, on the other 
hånd* grows on old walnuts and hickory nuts in eastern North America. It is bright orange 
to yellow beføre fading. All of the above have stalks which aretypically at least 1 mm thick. 
For minute, brightly colored species with thinner or threadlike stalks, see Af. acicula. 



Lefl: Mycena clovularis g ro up (p. 227) lypicaUy grows on bark of stand mg trees. Right: Mycerw 
ajpUktripes ts one of many species that form dense carpets of delicate domes on duff under conifers. 

Mycena capillaripes 

CAP 0.5-2.5 cm broad, oval becoming belbshaped or conical, often with a blunt umbo, 
sometimes nearly plane in age: surface smooth, not viscid, usually some shade of vina- 
ceous-gray or gray, the center often browner; translucent-striate when moist, usually 
wrinklcd or furro wed when diy. Flesh thin; odor typicaliy nitrous orbleachlike(especially 
when crushed), but sometimes radishlike. GILLS attachedf usually ad na te), well-spaced, 
typicaliy pallid or vinaceous-gray, at least the longer ones with pale pink or rosy edges( use 
hånd lens!). STALK 3-10 cm long, 1-3 mm thick, equal or slightly thicker ateither end, 
hollow, smooth, fragile, colored more or less like cap or paler above, sometimes slightly 
yellower in age; base with coarse white hairs. SPORE PRINT white; spores 742 * 4-6 
microns, eiliptical smooth, amyloid, 

HABIT AT: Scattered to denscly gregarious on conifer duff (but occasionally also under 
hard w ood s); widely dist ribu led. In our area i t often oecurs in d ro ves under Monterey pine 
m the fali and winter. 

ED] BI LIT V: Inconsequential. 

COMMENTS: This is one of several Myccnas that carpet our pineforests with a miniature 
ungal jungle n of petite parasols. The famt reddish or vinaceous tints on the cap plus 
the pink-margined gills are dis tinet i ve. Af , roseila is a widely dis tributed pink to grayish- 
rose species with paleto bright rosy gills that have darker(pale to dark reddish) edges. It 
is uncommon in our area but often abundant under pine and other conifers farther north. 
Other terrestriai species wit h colored gili margins mel ude: Af ■ citrinomarginata, with pale 
yellow to yellow-brown gi 11 ed ges and spores 8- 1 1 microns long; Af. oiivaceobrunnea, with 
smaller spores, a smaller cap, and yellowish gili edges; and Af. elegans, with pale greenish- 
yellow gili edges. In these species the cap is typicaliy some shade or mixture of olive-brown, 
gray, and / or yellow r . 


Mycena purpureofusca 

CAP 0.5-2 .5 cm broad or occasionally larger, obtusety conical with a slightly ineurved 
margin, becoming broad ly conical or bell-s haped or sometimes ex pand ing to nearly plane 
in old age; surface smooth, not viscid, dark purplish with a pa ler(lilac) margin when young, 
fading to purplis h-gray or vinaceous4a vender, translucent-striate when moistand mature. 
Flesh thin, pliani, odor mild. GILLS attached (usually adnate), fairly close, pallid to 
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My cerut purpureofusca commonly grows on pme cones and othcr woody debris. 

grayish with dark grayish-pu rplc edges. STAL K3-10 cm long, J -3 mm thick, eq ua I, hollow, 
cartilaginous, colorcd more orless likecap or paler above; base with whitehairsandsome- 
times rooting. SPORE PRINT white; spores 8-14 « 6-8.5 microns, broadly clliptical, 
smooth, nøtamyloid. 

HABITAT: Solitary or in small groups or tofts on conifer wood and debris; widdy 
distributed and frequent in ourarca in the failand winter. I find it often on old pine cones. 

EDIBILlTY: Unknown, and like myself, likely to remain so. 

CO MM EN TS: The purplish eonical cap, dark purplish gill edges, and giowih on wood 
or cones typify this species. The stalk does not ex ude a red la lex Likc A/. hae mat opus. 1 he 
cotorand stat ure arc rc miniscent of M arasmius plicatuhts, which has a very tough, bh t tle 
stalk and pallid gill edges and grows on tbe ground, Collybiafuscopurpurea hasasimilar 
name but has a convex to plane cap and i s als o tc nrest hal. Othcr species; Mycettaelegantuk r 
is closely related, but has a vinaceous-brown to pinkish cap and pale pink to vinaceous gill 
edges; it also grows on coniferous wood and debris, induding cones. M . ntbromurgitmta 
grows on sprucc and fir and has a browner cap and reddish-brown gill edges. 

Mycena pura ( Lilac M y ce na) 

CAP 2-5 (6.5) cm broad , obtusely um bo na te o r con vex becomi ng b road ly convex or plane, 
sometimes withanuplifted marginisurfacesmoothjhygrophanou^colorvariable: various 
shades or mixtures of lilac, pink, gray,and biuc-gray, but varyi ngalso to blue-grccn witha 
yello wish centc r, or sometimes even whitish ti nged purpie or blue at thecenter; translucent- 
striate when moist, othcr wise opaque, Flcsh thin, soft; odorand taste radishlike. GILLS 
ad na te or adnexed, usually tinged cap color(iilac, etc.), but sometimes grayish or w'hite; 
ed ges pallid. STALK 3-7 (10) cm long, 2-7 mm thick, equal or thicker below, hollow, 
smooth, pallid or colored like the cap or paler. SPORE PRINT white; spores 5-9 * 3-4 
micro ns, eiliptical to cylindricaL smooth, amyloid. 

HA BIT AT: Solitary or in groups or small tufts on gro ond in woods, widely distributed. 
Common in ourarea from fali through early spring, but rardy in large numbers, I find it 
most often with oak, Douglas-fir, and pine. 

EDIBUJTV: Edible according to som e so urces, but one study revealed traces of the toxin 
muscarine. Definkely not reeommended it is too small to be of valuc anyway. 
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Mycerw pur o is a teirestrial species that sometimes resembles a miniature blewit. Note how the cap 
becomes convex or plane in age 

COMMENTS: This is one of the larger M ycenas as well as one of the more beautif ul , The 
coior is exceedingly variable, but there is usuaily a trace oflilac somewhere on the fruiting 
body, especially the stem. The convex rather than conical cap is atypical for a Mycena, 
and for this reasonit iskeyed out under Cof/yfria. The rad ishHkeodor is anotherimportant 
field mark, The gi 11 edges are not purple or pink as in Af. capillaripes and Af. purpureofusca, 
and it is s tri c tly terrestrial. It never grows in huge clustersand does not normally fruil in 
dense troops either. 1 have seen fairly robust specimens which could have been mistaken for 
blewits f Clitocybe nuda). Inocybe Marina is si mila ri y c olo red f but has brown spores. 
Af. peiianthina and Af, rutilantiformis are two very similar species with a radishlike od or. 
They differ in ha ving dark reddish to purpie giil ed ges, and the latter ty pieaily sho ws y elio w 
at the apex of the stalk, They are not as highly eolored as Af. pura and both grow on the 
ground under hardwoods. Af. amictu is a western species whose cap and stalk are blue to 
blue-green or tinged those colors. It grows on coniferous debris, while Af. subcaeruka is 
itseastem, deciduous- woodland counterpart. 

Mycena haematopus (Bleed ing Mycena) Coior Plate 46 

CAP 1-3.5 (5) cm broad, oval to bell-shaped when young, with the margin often extending 
beyond the giils; in age sometimes convex or plane with an umbo and uplifted margin; 
surface smooth, not viscid, reddish to vinaceous-brown to reddish-brown or pinkish- 
brown, margin often paler (vinaceous-gray); striateat maturity when moist; margin often 
scalloped in age. Flesh thin, exuding a dark red juice when cut. GILLS attached (usuaily 
adnate or adnexed), fairly close, pallid, often developing reddish stains; edges whiteorin 
one form reddish. STALK 3-8 (14) cm long, 1-3 mm thick,equa] n duli reddish or reddish- 
brown, or sometimes pallid; smooth, fragile; base with coarse hairs, exuding a dark red 
juice when cut or squeered. SPORE PRINT white; spores 7-1 1 * 5-7 micrøns, elliptical, 
smooth, amyloid. 

HABIT AT: Solitary or more commonly tufted or in groups on decaying logs and stumps 
(mostly hardwoods). Very widely distributed and common, fruiting in our area from fall 
through spring. 

EDIBILITY: Edibte according to some sources, bul too small to be of value. 

COMMENTS: One of the most distinctive and common M ycenas, this species resembles 
se veral others in coior, but if the base of the stalk is squeered a dark red bloodlike fluid will 
emerge. Itsgrowth on wood separates it from other w bleeding" Mycenas(see Af. sanguirio- 
lema). Also distinctive is the frequent presence of a sterile band of tissue around the cap 
margin of young specimens. It is suggestive of a ve il but breaks up in age or forms a 
scalloped rim around the cap. 
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Lef ti Mycena sangumoleniu h a common terneslrial specien thai “bleeds” when broken. Right: 
Mycena gat opus louks hke mimerous other gray ish or brownish Mycena s, but its base ex udes a milky 
droplci when squeezed. 


Mycena sanguinolenta (Terrestrial B leed i ng M ycena) 

CAP 0.3-1 .5 (2.5) cm broad, conical to bell-shaped or sometimes convex in age; surface 
smooth, not viscid, color variable: some sbade of pale rcddish-brown tobright reddish- 
brown to orange-brown, etc; margin often vinaceousand furrowedat maturity. Fleshthin, 
reddish, exudingadark red juice when cut; od or mild. G1LLS attaehed (typically adnate), 
wdl-spaced, pallid or tinged flesh-cotor or reddish, ed ges dark reddish-brown. ST ALK 2- 
7.5cmlong,l -2 mmthick,equai,hollow,fragj|e,colQredmoreorlesslikecap, smooth; base 
with white hairs and exudinga dark red juice when broken or squeezed. SPORE PRINT 
white; spores 8-11 * 4-6 mkrons, ellip tical, smooth, weakly amyloid. Cystidia present on 
giil faces and ed ges. 

HABIT AT: Solitary or widely scattered to gregarious or tufted on leaf mold and needies 
in woods or at their edges; widely distributed. Common in our area in fail and winter, 
usually scattered under oak. I n northern California and the Pacific N o rt hwes t it sometimes 
fruits in large numbers under conifers, especialiy spruce. 

EDIBILITY: Unknown, and Jike most of us, destined to remain so. 

COM MENT S: True to their na mes, this species and its close cousin, M. haemeuopus * 
^bleed" when broken. As such they are the easiest Mycenas to recognize and among the 
most common as well. M. sanguinolenta iseasily dtstinguished from Af, haematopus bylts 
growth on the grou nd, absence of a sterile band of marginal tissue on the cap, and some- 
what different color. The striate or furrowed cap is re min iscent of Marasmius plicatulus, 
but that species has a tough w polished stem and does not 4 * bleed.” Other species: Af. subsan* 
guinolenta is closely related but has dark red to orange juice, is slightly yellower overall, 
and lacks cystidia on ihe giil faces. U often fruits in large numbers under conifers in 
northern California. 


Mycena galopus ( M ilky M ycena) 

CAP 0.5-2. 5 cm broad, conical lo bell-shaped or umbonate, the margin sometimes curling 
up in age; surface smooth, not viscid, at first gray is h- black (at least at center), but soon 
fading to gray or grayish-brown, then pale gray or even whitish; translucent-striate when 
moist. Flesh thin, soft, odor mild. GILLS well-spaccd, attaehed (usually adnate), white 
to grayish. STALK 4-8 (12) cm long, 1-2 mm thick, equal, fragile, hollow, smooth, dark 
grayish-brown lo gray be!ow r t paler a bove; base with white hairs, exudingadroplee of milky 
juice when squeezed. SPORE PRINT white; spores 9-13 * 5-6,5 microns, elliptical, 
smooth, not amyloid or sometimes weakly amyloid. 
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HABIT AT: Scattercd to gregarious on ground and humus in woods, widely distributed. 
Common in our area during wet weather, especially under redwood and pine* but tending 
to fruit widely scattered over a large area ralher t han in de nse troopsor“carpets rt like some 
of our other pine-loving species (e.g., M. murina, M. capiilaripes). 

EDI BI LITY: Who knows? 

COMMENTS: This ubiquitous Mycena will be encouniered by anyone who takes Iheir 
“LBMY* seriously. At first glance thcrc is hule to distinguish it from the myriad of other 
anonymo us brown or grayish Mycena s, However, if you break the ve ry base of the s talk 
and squeeze gpntly, a drop of milky or cloudy fluid will emerge. This is best observed in 
the field, while the fru i ting body isfresh. A si milar species, M. atroalboides, exudesliquid 
thal is clear rather than milky, and oflen has red dj s h spots on the giils in old age. It is not 
common in our area but is oflen abundant farther north under conifers. 

Mycena scabripes (Rough-Stemmed Mycena) 

CAP 1 .5-3 (5) cm broad, oblusely conical becoming convex* umbonaie, or plane; surface 
not viscid, blackish-brown or dark brown at the center, olive-brown toward the margin, 
but fading somewhat in age lo olive-gray or gray; not distinctly striate. Flesh thin t 
brownish-gray, odor mild. GILLS adnate lo adnexed or free in age, pallid or tinged cap 
color, somelimes spotted reddish-brown in age. STALK 3-9 cm long, 2-4 mm thick,equal, 
hollow, grayish or co to red likecap, witha thin but dislinet coating of silky white to grayish 
fibrils and particles. SPORE PRINT white; spores 7-9 * 4-5 tnicrons, elliptieal, smooth, 
amyloid, 

HABIT AT: Scattered to gregarious or in small lufts in humus and debris in woods; widely 
distributed but not common, or at least seid om noticed, I have found it in our area in the 
fail and winter under redwood and oak, 

EDI BI LITY: Who knows? Who cares? 

COMMENTS: The distinguishing feature of this undistinguished Mycena is the presenec 
of silky white fibrils and particles on the stem. The olive-brown, more or less um bona te 
cap is also distinetive, 

Mycena subeana (Neutral G ray M ycena) 

CAP 0 5-2,5 (3) cm broad, oval or obtusely conical to bell-shaped, becoming convex in 
age; surface smoot h or with a hoary shee n, grayish to pale gray, usually darker at the center, 


Lefl: Mycena scabripes is a n ond esc n pi species with a mmutely scaly or dandruffy sialk. Righf: 
Mycena subeana typically grows smgly or in pairs or groups {bul nol clusiers) on stieks and branches. 
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s omei i mes fading to whitish; nol vise id, transi ucent- striate nearly to center when moist. 
Flesh thin, grayish, odor mild. GILLS attached(usually adnate), well-spaeed, whitish to 
pale gray. STALK 1 .5-6 cm long, 1 .5-3 mm thick, equal orenlarged at base, smooth, same 
color as cap or paler, with downy white hairs at base. SPORE PRINT white; spores 
8-10 * 5-6 microns, elliptical, smooth, amyloid. 

HABIT AT: Solitary or in small groups(nol large clusters ! ) on dead sticks and branches, 
sometimes on living trees; fairly common on the west coast In our area il fruits in the fail 
and winter on conifers (especial ly redwood); 1 liave also found it on tanoak. 

EDIBJLITY: Who knows? Who cares? 1 don’t. 

COMMENTS: This grayish species is representative of a multitude of indifferent grayish, 
wood-in habiting "YAMV The salient macroscopic features of Af, subeana are its 
color, ils Iranslucent-striate cap, and its preference for dead sticks and branches 
rather than stumps or logs (a complctcly different niche?). U rtlike many of its kin, it does 
not grow in clusters, but instead fruits alone om n attractive rows of solitary or sometimes 
paired specimens. Typifying those that grow in clusters on stumps or logs is Af. occiden- 
talt^, a grayish species found throughout the West on conifers. Alsoclustered onconifers 
is Af, laevigata, a whitish species with grayish* black to bluish-gray tints on cap and staik 
when very young and yellowish discolora tions in age; and Af. overholtsii, a large grayish 
species found in dumps ncar melting snow in the spring. A nother species. Af. parabolica, 
has a growth habit in between that of M. subeana and Af. occidentalis — it grows in groups 
or smali clusters on rotting wood and has a sooty black cap that fades to gray in age. 

Mycena alealina (Alkaline Mycena) 

CAP 1-4 cm broad, conical to hell-shaped or convex-umbonate, expandingsomcwhat in 
age; surfacc smooth, dark brownish-black to grayish-black when very young, soon fading 
to gray, grayish-brown, or yellow-brown; striate when moist. Flesh thin, fragile, odor 
faintly to strongly alkaline (like bleach). GILLS rather c I ose, adnate to slightly decurrent, 
whitish to grayish, sometimes stained reddish-brown in age. STALK 3-10 cm long, 1 ,5-3 
mm thick, equal, pal lid to grayish or often sordid yellowish-brown in age; fragile, hollow. 
SPORE PRINT white; spores 8-1 1 * 5-7 microns, elliptical, smooth, amyloid. 

HABIT AT: In groups or tufts on decaying conifcr logs, or sometimes densely gregarious 
on needles under conifers; common and widespread throughout Nor th America, in søvne 
regions it is most abundant in the spring, but in our area it fruits in the fa 1 1 and winter 

EDIBILITY: Who knows? Who cares? I don’t. Do you? 

COMMENTS: The sharp, bleachlike odor is usually quite distinet in this species, and 
helps distinguish it from the throngs of other grayish Mycenas that grow on wood. The 
odor is best detected by erushing the cap. An ot her common species with an alkaline odor 
M. leptocephaia, is tcrrcstrial, growing on sticks, needles, oreven in grass. It is only rareiy 
umbonate, and stightly smaller than M. akalina. Ot her species Af. metatai s terrestriai, 
with a slightly brownercap and faint but sharp odor; Af. iodiolens hasan antiseptic odor 
For si milar species without a distinetive odor, see Af. subeana and the M. murina group. 

Mycena murina group (Yet Another Mycena) Color Pia te 48 

CAP 0.7-3 cm broad, conical to bell-s haped, striate nearly to the center when moist; surface 
smooth, not viscid, dark gray to gray when moist, paler (gray to whitish) when faded, 
darker when young. Flesh thin, odor mild. GILLS grayish with pallid edges, attached, 
fairly wcll-spaccd. STALK 3-8 cm long, l -4 mm thick, equal, fragile, smooth, palctodark 
gray with pallid apex; base with white hairs. SPORE PRINT white; spores 8-1 1 * 5-7 
microns, elliptical, smooth, amyloid. 
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HABIT AT : Scattered lo densely gregarious by the hundreds on needle duff under conifers, 
widely distributed. This species and its look-alikes are often abundant in our Coastal pine 
fores ts in the la te fali and early winter. They al so appear under hardwoods, in grass, even 
in planter boxes and flower pots fe., wherever there is organic matter to nourish them, 

EDIBILITY: Who knows? Who cares? I don’t. Do you? Do youcare if I do? 

COMMENTS: This species, which has passed under the nameM. stønnen, is one of a slew 
of nondescript, odorless, gray to brownish, terrestrial Mycenas thai are very prevalent 
und er conifers. They are differentiated from each ot her largely on the basis of microscopic 
charaeteristics such as the size and shape of spores and sterile cells(cystidia), The one pic- 
tured in the coior photograph is not quite as gray as typical M. murina and may well be a 
distinet species, but to the average mushroom hunter it is a u YAM"(“Yet A not her My- 
cena 1 ’), and thus hardly worth the time and trouble todistinguish. Other^YAM V' include 
M. latifolia, M.fitopes, M, abramsii, M. pseudofenax, M . atroalbaide.s, ad infimtum. For 
those species with a sharp or bleachlike odor, see comments under M. ahaiina, and for 
those with colored gill margins, see AL capiiiaripes. 

Mycena maculata (Reddish-Spotted Mycena) 

CAP 1 .5-5 cm broad, conica] to bell-shaped expanding to broadly convex or plane with a 
broad umbo, the margin sometimes uplifted in age; surface smooth, blackish-brown soon 
fading to brown or brownish-gray, but usualiy spotted with reddish-brownand sometimes 
entirely watery gray; striate when moist. F les h thi n, firm, gray is h, slowly br uising reddis h- 
brown, GILLS ad na te to adnexed, whitish to pale gray, soon s ta i ned with reddish spots, 
sometimes entirely sordid reddish in old age; edges pallid. STALK 4-8 (12) cm long, 2-5 
mm thick, nearly equal, smooth, hollow, carti lagin ous, pallid above, colored like cap or 
paler below; base with dense white hairs and soon stained reddish-brown, sometimes 
rooting. SPORE PRINT white; spores 7-9 * 4~5 microns, ellipticaJ, smooth, amyloid, 

HABITAT: In small tufts or large clusters on logsand stumps, cspecially of conifers; widely 
distributed. It is common in our area in cool, wet weather on red wood, Douglas-fir, etc., 
occasionaUy also on hardwoods, “The most abundant Mycena on conifer wood in the 
Pacific Northwest/’ says Alexander Smith, author of a monograph on the genus. 

EDIBILITY: Who knows? Who cares? 1 don’t. Do you? Do you care if I do? I won’t if 
you donT. 

COMMENTS: This rather unattractive species can be recognized by the sordid reddish 
stainsthat develop in age and its grøwth in clusters on rotten wood. The stal k sometimes 
has a“tap rom" as in M. gaiericubta. It doesn’t “bleed” like M. haemdopus, and the gill 
edges aren't purpie as in M . purpureofusca, M. occidemalis (see comments under Af. sub- 
cana) is also common in clusters on conifers, but does not develop reddish stains. Another 
reddish-stainiiig species, M. Fuguiosiceps, has larger spores and grows on hardwoods 
(alder, rhododendron, etc.) as well as on conifers. M, inclinala is a closely relat ed species 
that is cspecially common in eastem North America. It often develops reddish or pinkish 
tones as it ages but fa vors hardwoods and has fibrillose flecks on the lower half of the stalk. 
See top of next page for a photograph of M. maculata. 

Mycena galericulata 

CAP 2-5 (7) cm broad, conical whenyoung becoming broadly bell-shaped to umbonate 
to plane or with an uplifted margin in age; surface moist but not viscid, often radially 
wr i nk led nca r ly t o ce n ler, b uf fy- bro w r n to g ra y is h , d i ngy tan, c i n na m o n- bro w n T or gray ish- 
brown. Flesh watery gray; odor faintly to distmctly farinaceous or radishlike. GILLS 
adnate to adnexed, often with cross-veins between, white to grayish or in age flushed pale 
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Left: Mycena macuiata (see p. 235) is onc of many Mycenas thai grow in dumps on rotten wood, 
Center: Mycena gnier icuiata. youngspeamens with broa d ly con icalcaps; note howstalk rootsdeeply 
Kighi; Mycena gaiericulata* mature spe c i mens which have opened up so as lo resemble Co Ny bias, 

pinkish, but not spotted or stained. STALK 5-10(14) cm long, 24(6) mm thick, equal, 
cartilaginous, hollow, smooth, often rooting; grayish- white or eolored more or less like 
cap, often darker below. SPORE PRINT white; spores 8-1 1 * 5,5-7 microns, elliptical, 
smooth, amyloid. 

HABIT AT; Solitary to scattered, greganous, or in small clusters on decaying hardwood 
stumps, logs, and debris; widely distributed and not uncomnioninourareainthefa!land 
winter One form — possibly a distinet species — grows on manzanita buris. 

EDIBILITY: Edible, but not reeommended — it is one of the few Mycenas large enough 
to eat, but many of ils difficult-to-distinguish relatives have nol been tested. 

COMMENTS: This widespread species can be mistaken for a Collybia because the cap 
isconvex to plane in age. The telltale traits are its pale color, frequently long, rootingstem, 
and penchant for growing scattered or in small, loose dusters. The gi lis are often tinged 
pink is h in age, but do not beeome reddish-spotted as in M. mQculata , Ot her species; 
M. vitilis has a long stem thai often has a rooting base that is covered with white hairs 
below the ground, It grows in humus under hardwoods, especially alder. 

Mycena li/acifolia 

CAP 0. 8-2.5 cm broad, c on ve x to helmet-shaped, the center slightly depressed in age; 
surface viscid toslimy and transi uceni-striate when moist, smooth, lilac when very young, 
but soon bright to pate yeliow. Flesh thin; odor mild. GILL5 well-spaced, usually 
decurrent, pale lilac becoming whitish to pale yeliow or pinkish. STALK 1-4 cm long, 1-2 
mm thick, equal orenlarged at the base, smooth, slimy-viscid when moist, same color as 
gilis but soon yeliow; base often with lilac mycelium. SPORE PRINT white; spores 
6-7 *3-3.5 microns, ellipticah smooth, not amyloid. 

HABIT AT: Solitary, scattered, or in groups on rotting conifers, widely distributed. 
Il usually fruits in cool weather and is fairly common in our Coastal pine forests. 

EDIBILITY; Unknown, but too slippery to be of value. 

COMMENTS; This species is best distinguished from other viscid Mycenas by its yeliow- 
color and growth on conifers. The giils will sometimes retain their lilac tint longer than 
the cap and stalk, but I have found specimens which showed absolutely no trace of their 
original lilac color. It mighl be lo ok ed for in Omphaiina because of ihc decurrent gilis 
(see photo on p. 237), but the slimy stem and cap distinguish it. Viscid, brightly eolored 
wood-inha biting species with non-decurrent gilis include: M. ieaianu , bright orange to 
yeliow, growing in clusters on hard woods in gastern N orth America, and certain varieties 
of M epipte rygja (sæ desenption ou next page), which grow on conifers. 
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Mycena Ulatifolia (p. 236) is one of scveral Mycenas with a slimy cap and stem. Notedecurrentgills. 


Mycena epipterygia (Yellow-Stemmed Mycena) 

CAP 0,8-2 (2.5) cm broad, oval beeoming umbonate, bell-shaped, or convex; surface 
smooth, slimy or viscid when moist, color variable: mostly yellow with oli ve or grayish 
tones, sometimes fading in age. Flcsh thin, yellowish, od or mild or faml ly f ragram. 
C1LLS altached, whitish or tinged yellow, fairiy well-spaced. STATK 5-9 cm long, 
1-2 mmthick, equal, fragile, hollow, smooth, slimy or viscid when moist, yellow, but some- 
times' fading to whitish in old age. SPORE PRINT white; spores 8-10 * 5-6 microns, 
elliptieal, smooth, amyloid. 

HABIT AT: Scattered to gregarious in needle duff under conifers, wide ly dist ri buted, It 
is partial to cold weather, fruiting in northern regions in the late fail until frosts setin, and in 
the winter in our Coastal pine f orests. One variety with a rank od or occurs on decaying 
conifers, The related M. griseoviridis (see comme nts) frequently fruits nearly melting 
snow in the spring and summer, 

EDIB1LITY: Unknown. 

COMMENTS: This is one of se ve ral aaraclive Mycenas with a viscid cap and viscid, 
yellow to green ish-gray stem, The viscid tayers may dry out in age, but the color s are dis- 
li neti ve. Similar terrestrial species inelude: M. viscosa t with a strong rancid od or and laste; 
M. epipierygioideSy with a dark olive-gray cap that does not fade to white; and M, griseo- 
viridis, with a deep oli ve to olive-brown to blackish cap, a yellow stem that becomes brown 
ordeep vi naccous- brown from Ihe base upward, a cucumberlike od or, and t horny cy stidia 
on the giil ed ges. The latter species is often common under mountain conifers soon after 
the snow melis, but is not rest neted to that habitat. Any of these species can be mistaken 
for a waxy cap (e.g., Hygrocybe psiitacina), but their gilis are nol noticeably waxy. 

Mycena rorida (Slippery Mycena) 

CAP (2) 5-10 (15) mm broad, at first rounded or bell-shaped, then expanding to plane or 
nearly so; surface dry, pale brown or brownish-gray to tan, fading to white or yellowbh- 
white. Flesh thin, odor mild. GILLS adnate to decurrent, well-spaced, white. STALK 2-3 
(5) cm long, about 1 mmthick, equal, whitish, covered with a sheat hof slime when fresh and 
moist, SPORE PRINT white; spores 8-12 * 4-6 microns, elliptical, smooth, amyloid. 

HABIT AT: Solitary or scattered to gregarious on ground and debris under conifersand in 
mixed woods; widely distributed, but not common in our area. I have found it under 
red w ood in November. 

EDIBILITY; Too small and slippery to be of valne. 

COMMENTS: This littlc mushroom is easily iden tj Hed by its pale color, dry cap, and 
sheath of slime on the stem. Plucking it can beadifficult proposition ifyou try to graspit by 
ihe stalk. Other Mycenas with a pallid to grayish, viscid stem inelude: M . tenax, with a 
gray-brown to pale gray cap and strong disagreeable odor; M. vuigarts, similar but with an 
extremely viscid cap and slight odor; and M. ciavicuiaris, with a dry grayish cap and mild 
odor. All of these occur in groups or troops under conifers. 
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spores 


THIS t& the largest family of pinkish-spored mushrooms and also thc most diificulr It 
is unusual among agarics in having spores which arc distinctly angular (sevcral-sided) in 
side and/ or end view. The gilb arc typically attached lo thc stalk (m contrast to the other 
major pinkish-spored family, the Plutcaceae), and the stalk is not deaniy separablefrom 
the cap. The spore color, though characterized as “pinkish," actually ranges from deep 
flesh-cølor to salmon- or rosy-pink to duil reddish or sordid pinkish-cinnamon, whereas 
thc pinkish-spored members of the 7 richolomataceac (e*g., CUtocybe) have pale or duil 
pinkish, non-angular spores, 

The Entolomataceae have a very confusing nomenclatural history. Four principal 
genera havetraditionally been recognized— Clitopilus , Entoioma , * Nolanea, and Leptonia 
— but the prcsence of in termedia te forms has led some mycologists to consolidate ail but 
Clitopilus in a single giant genus, Entoioma. while recognizing a fe w smaller genera {e.g., 
Rhodocybe) that differmicroscopicaily. To m ud die matters more, the name Rhodophyllus 
is often used instead of Entoioma, and Rhodophyllaceae instead of Entolomataceae. 
The result is that cach species has a surfeit of superfluous synonyms — for instance, 
Leptonia ser kella, Albolepionia serkelh, Entoioma sericellum. and Rhodophyllus 
sericellus arc all na mes for the same fungus! ( H uma n beings arc certainiy a confusing and 
confused -iot!) 

The mushrooms do little to ameliorate matters, for they are exa spe ratingly difficult to 
demystify, Some Entoloma-expQTts have resorted to such abstruse activitiesasmeasuring 
the urea concentration of the fruiting body ordetermining the type of symmetry exhibited 
by the spores in their efforts to delineate the various genera and species? 

In North America the Entolomataceae are large ly woodland fungi, but some species 
grow in open or grassy areas. The vast majority are terrestrial {in contrast to the woød- 
inha biting genus Pluteus ), but a fewoccuron rotting wood. Several species arepoisonous, 
and in view of the difflculty in identifying them, begi nners should avoid theentiregroup, 
Particularly dangerous are some of the large fleshy Entolomas - a faet which clearly 
invalidates the old adagc that “any mushroom with pink giils is edible" (a reference, no 
doubt, to Agaricus). 

From two to nine genera arc recognized, depending on whet her a'lumper" or “splitter" 
is doing the recognizing. Several of the genera are small and rare (e g., C laudopus and 
Pouzarella ); these arc included in the following key but not treated beyond il. 

Key to the EntoJomataceae 

1 Growing on dung or on other mushrooms; widdy distributed but rare 21 

1 . Growing on wøod, humus, ør ground , d 2 

2. Stalk lateral to absent; fruiting body small, usualiy on wood (rardy on ground) ..... .3 

2 , Stalk present, usually central or siightly off-ccnter; on ground or sometimes on wond 7 

3 Gilis paie orange, orange, or yellow or gill edges split lengthwise ( ste T richolomataceae, p. 1 29) 


3. Not as above 4 

4, Od or strongly unplcus^nl ( skunklikc) Claudopus grovcolens 

4 . N ot as above 4 5 

5 . Cap fdty ør hairy, wh itt% 4-20 mm broad. spores nm angular ( see Crepidotus, p. 405) 

5 . Not as above; spores angular under the microscope 6 


6. Cap brownish-orange to grayish-brown beneath a dense layer of whilish fibrils; odor usualiy 
farinaoeous; stalk silky-haiiy, base often wiih white mycdial ihreads . C la ud opus byssisedus 

6. Cap whitjsh to gray or pinkish-gray, not as hairy as above, 3-7 min broad; odor mild 

C laudopus tlepluens 

7 . Giils purpie or purp le-t i nged; spores not angular (sce CUtocybe & Al lies, p. I4K) 

7 . Not with above leal ures; gilis rardy purplc, and if so then spores angular K 
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8 . 

8 . 

9 . 

9. 

10 . 

10 . 

IL 

II 

12 , 

12 . 

O. 

O, 

14. 

14. 

15. 

15. 

16, 
16. 

17 , 

17. 

18, 

LS. 

19, 

19. 

20 , 
20 . 

21 . 

2L 


G ills ofteu decurrent ( bul sometimes ad nate or even notehed); cap and stalk never bluish, violet, 

or black; spores waited or kmgiludmaUy lined in side viett, angular only in end view 

. ...... Clitapilm& Rhodocybe, below 

N ot as above; spores usually angular in side view or not angular at all 9 

Cap artdi or stalk blue, blue- black, blue-gray. violet, steel-gray, or black, at kast when young 

and fne$h 10 

Not as above , . - 12 

Stalk usually 5 mm ihick or more; usually growing on groond II 

Stalk stender, usually hollow and fragik or earl ila ginous, typically 1 .5-5 mm thick at apex, or il 
thicker then growing on wood Leptonia Sl Al lies, 248 

Stalk fibnllosc-scaly, often with a metal lic luster or iridcscence; cap usually fibrillose-scaly 

also LeptoniaSt Allies, p. 248 

Stalk smooth to ftnely tib ril José, or il fibrillose-scaly then cap smooth E nfoioma, p. 242 

Fruiting body small and white (or in age linged yeilowish or pinkish) LeptoniaSc Allies, p. 248 
Not as a bove 13 

Cap hairy and;' ør scaly and base of stalk with coarse, sti ff hams; not common . . , Pouzaretta 
Not as above * * . * 14 

Stalk fleshy, 4 mm thick or more 15 

Stalk stender, usually hoHow and fragile orcartilagmous, usually less than 5 mm thick . 17 

Spore print pale to duli pinkish; spores not angular ....... (see Tricholotnataceae* p. 129) 

Spore print deep flesh-color to salmorv-pink to pinkish-einnamøn or darker; spores angular 
under the mieroseope 16 

Cap comcal to bcll-shaped or with a pomted umbofbut may expand with age) Nolanea, p, 245 
N ot as above ( but cap may be bluntly comcal when yøung) . . L nto toma 7 p, 242 

Growing on or near wood; spores smooth or at least not angular 18 

U suatly terrestrial ( but oceasionally o n wood); spores angular u nder mieroseope 19 


Giils usually free (or nearly free) and closc together (see Plutetr $ t p. 254) 

Not as above (sec 1 richolomataceae, p. 129) 

Stalk yellow-green or giils pate with pmk edges Leptania&. Allies, p. 248 

Not as above 20 

Cap comcal to belLshaped or umbonate, or if convex to plane then smooth or silky; cap not 

umbilicate Nolanea, p. 245 

Cap convcx to plane or umbilicate and usually finely fibrillose, scurfy, scaly, or fibrillose-scaly, 
at least at the center (and particularly in age) . Leptonia&. Allies, p. 248 

Parasitic on other mushrooms (mostly chanterelles and polypores); fruitmg body minute, 

grayish 10 white; small stalk usually present Claudoptis para&iticus 

Not as above; growing ond ung CUtopilus & Rhodocybe , p. 239 


CUTOPILUS & HHODOCYBE 


Small to medium-uzed. most ly terrestrial mushrooms. CAPconvcx toplane ordepressed. G1LLS 
muuHy adnaie ft? decurrent. STALK ihick or stender, fleshy or ral her fragik, central or off- 
iciner. VE IL and VQLVAabsent. SPORE PR IN T pinkish to naimon, /Jesh-colored, orpinkish- 
cirmamon. Spores angular in end view only; in side view longitudinal ly ridged (CUtopilus) or 
bumpy Lo warly ( Rhodvcybe), 

TH ESE two small genera of pinkish-spored ni ushrooms ty picaliy have adnate to decurrent 
gilb and spores which are angular only in end view. They are a rather lackluster lot, most 
likcly to be confused with species of Entoloma, which usually have notehed gi Ils, and 
Clitocybe , which have paler, non-angular spores. Several small species of Leptonia and 
Eccilia have decurrent gilis, but their spores are angular in both side and end view, There 
are also several R hodocybes with notehed gilis; these are hkely to be confused with Colly- 
bia or Enioloma unless their spores are examined under the mieroseope, 

Both CUtopilus and Rhodocybe are small genera, but some of their species are quite 
common. Two are desedbed here (one from each genus) and several øthers are keyed out 
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ClitopUus prunulus (S weetbread M ushroom) 

CAP 3- JO cm broad, convcx becoming plane or centrally depressed; surface dry and 
slightly fcity or in one form slightly viscid when moist T smooth, white to gray; margin often 
lobed or wavy, Flesh rather ihin, white; od or strongly bot pleasanlly farinaceous ( like 
sweetbread). CILLS decnrrent or occasionally adnate, fa irly close, narrow, whilish lo 
gray, then dusted pinkish by spores, STALK 2-8 cm long, 0.4-1 .2 cm thick, central or off- 
center, solid, equal or tapering downward, white orgrayish. SPORE PRINT flesh-colored 
or salmon; spores 9-1 2 * 5-7 microns, ellipticah longitudinal ly ridged, angular on ly in end 
view. 


ClitopUus prunulus looks like a Chiocybe with its dccurrem gilis and whiie lo gray cølor, but ils 
spores are pinkish and show rid ges under the microscope. The tree Frog shown here is very o ny! 


Key to Clitopilus& Rhodocybe 

Od or like a candy store or bubble gum ( break open cap if unsure) ( see Noianea, p. 245) 


Nol as above * , * * . 2 

Cap reddish-brown to orange-brown, cinnamon, pinkish, yellowish-ochre, or tan 3 

Cap white or grayish to grayish-brown T o li ve- bro wn, etc. 4 


Cap 2-12 cm brøad. opaque; stalk usually at Ieast5 mm ihick; fairly common in Califorma, 

but more w idely distributed ft, nuciokn$& oilvers, p. 241 

Cap usually less than 5 cm broad and tramlucent-striate when moist; stalk 1-7 mm ihick; 
w idesp read ft. nitellina (see /?. nudo lens, p. 241 ) 

Found on d ung or composl, eap small, stalk oflen poorly dcvdoped ..... C. passerkeriartus 
IS ot as above . . . . . 5 

Cap gray to grayish-brown; “aborted” fruiting bodies often found ihai are somewhal puflball- 
like: whilish to pinkish-tan and bumpy on the outside, marbled within; common in eastern 

Norih America; spores angular in side vie w (see Entoioma, p. 242 ) 

Not as above , 6 

Gilis decurreni; cap white to grayish and lypically 3 cm or more broad 7 

Not as above; cap smaller and / or dark brown to oli ve- brown, etc 9 

T aste bitter; cap often cracked concentricaJly ... /?. mundula (see ft. rmciolem, p. 241) 

Not as above 8 

SlaJk often somevvhat off-center and fairly siender (4-12 mm Ihick); odor pleasant; typically 
fro/ growing in dusters; spores longitudmally lined under micro^cope . . C. prunulus below 
Stalk often quiie ihick; sometimes dustered; spores nol lined (sec CUtocybeSc Al lies, p. 148) 

Spores fmely warted in side view, angular onjy in end view R. cfldflfu(see ft nutinlem, p. 241 ) 
Spores angular in side and end views (sec Leptoma&L Allies, p. 248) 


3. 


4 , 
4 

5 . 


8 . 

9. 

9. 


2 , 

2 . 


3 


7 . 

7. 
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HABIT AT; Solitary to scattered or in small groups on ground in open woodsand grassy 
placcs ncar trees; w idely distribut cd It is fairly c om mon in ourarea inthe fali and winter, 
usually under oak or pine. 

EDIBILITY: Edibleand choice, but not recommendcd. It is rated highly in Europe but is 
easily confused with poisonous mushrooms such as CUlocybe dealbaia. 

CGMIVf ENTS; The pinkish spores, decurrent gilis, white to grayishcap,and streng odør 
of meal are the fahible fieldmarks of this un remarka ble fangus, The poisonous CUlocybe 
dealbaia cl osely mimics it but is somewhat smalter and has white spores, CUlocybe sub - 
ctmnexa and its close relatives have pmkish spores, but grow in dusters and are more 
robust, The name CliteopHus orcellm has been given to forms of C. p run ulus with a white, 
slightly sticky cap, but it is no longer regarded as a distinet species by most mytologi sts. 

Rhodocybe nuciolens 

CAP 2-1 (1 1} cm broad, broadly convex becoming plane or slightly depressed or some- 
times slightly umbonate; surface smooth, not viscid, duil pinkish to pinkish-brown, 
pinkish-tan, or sometimes cinnamon-brown to brick-colored* fading as itdriesfespecially 
toward margin), sometimes with watery spots or bands. Flesh white or pale ochre; odor 
usual ly rather spicy. GILLS whitish becoming pinkish as spores mature; dose, ad na te or 
notehed or sometimes slightly decurrent. STALK 2 “8 (15) cm U>ng,G.4-l_5 (4) cm thick, 
equal or occasionaliy thicker at base, whitish or colored like cap (but usualiy paler). 
SPORE PRINT røsy-buff; spores 5.5-7 .5 * 3. 5-4. 5 microns, elliptical and warty in side 
view, angular in end view. 

HABIT AT: Solitary, scattered, or in groups or lufts in humus or on rotten wood;common 
in central and southem California in the fail and winter, but more wide ly dist ri buted. It 
occurs under both hardwoods and conifers; I find it most often with redwood. 

EDIBILITY: Uncertain. Grcg Wright of Los Angeles says it has an excellent flavor, but 
tbat one col leetion caused sweating, chilis, and other symptoms of muscarine poisoning. 

COMMENTS: The duli pinkish to brick-colored cap and pinkish spores are the distin- 
guishing features of this eminently undistinguished fangus. The gi!l attachment is quite 
variable, leading to confusion with CUlocybe inversa (which has white or buff spores), 
candy caps (Lac tarms fragilis and L. ruf ulm) , and various Collybias, but the pinkish 
spores and pinkish gilis at maturity are distinetive. There are several other Rhodocybes 
that aredifficult tokey to genus without ex am mi ng the spores, These include: /?. niteUina, 
cap up to 5 cm broad and orange-brown to reddis h- bro wn to pinkish-cinnamon or ochre 
witha transiucent-striate margin when moist;J¥. roseiavettanea, one of severaluncommøn 
w ood -i nha biting species with a more or less tan cap;/?. mundula, cap 3-7 cm broad, 
grayish, and bitter- tast in g;/?, caelala, with a smallf 1 -3 cm) gray is h cap and decurrent gi Ils, 
and/?, aureicyst idiato , also small, but with a darkercap that bruises dark or dingy reddi sh 

Rhodocybe nuciolens is variable in size, shape, and col or, but always has pinkish spores. These are 
rather small specimens. 
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ENTOLOMA 


Medium-sized to fa irly large terre strint mushrooms. CAP lypk&Hy conWX lo plane or uplifted, 
usuaHy nol jra/i.GlLLS lypicaily auached (usuuliy note hed), fa irly dose to wetl-Bpaoed, usually 
pinkish ur flesh-culored in uld agt:- SI ALK fleshy, smooth nr slightly stal y, central. VEIL and 
VOLV A absent. SPORE PRINT pinkish iaflesh-cotored or cirtnamon-pitddsh. Spores angular. 


ENTOLOMA is easily the most conspicuous genus in the Enlolomataceac. As dermed 
here it is compnscd of fleshy, pinkish-spored, terrestrial mushrooms that cents pond in 
shape and stat ure to the white-spored genus Trichobma . Thtcapandsialkaresmoothto 
only slightly scaly; the gilis are usuaily notehed but vary intheirattachment{however,they 
are not truly free as in Pluteus * and only rare ly decurrem as in Cli topi tus). In con t rast to 
Nolanea and Leptonia, the stalk is lypicaily fleshy, but there are nu me rous n ondescript 
forms with a “somewhat fleshy” stalk, gi ving the “Jumpers” (see p. 10) a good excuseto 
broaden the definition of Entoioma to include both Nolanea and Leptorua. 

Because of their larger size Entolomas are mueh easier to see than Nolaneas and 
Leptonias but the y are just asdifficult to differentiale, if not more so. Most species arca 
forgettable s hade of brown, gray, dingy o live, or duli yellow, but a few feature the b tue and 
violet hues so typical of Leptonia. 

Entolomas are almost exe I usi vely terrestrial a good means of distinguishingihem from 
deer mushrooms (Pluteus ) — and grow mostly in the woods. Some are probably 
mycorrhizal (in Europe se veral are associated exelusively with trees and shrubs of the rose 
fa mily— an unusual habilat for mushrooms). In o ur area they are particularly common 
under hardwoods (oak* tanoak, madrone) in the late fall and winter, and are often most 
abundam when oiher mushrooms are rather scaree. 

Entolomas should not be eaten. Se ve ral species are quite poisonous— e.g.* E tividum 
and E. rhodopolium — and the few thai are definitely known to be edible are not easy to 
recognize, wilh the possiblc exception of E. abortivum, an ea s tern species t hat frequently 
prod uces aborted or missha pen fruiting bodies, 

Entoioma is a fairly large genus even in its strictest sense. Three representative species or 
species “complexes” are desc ribed here, bul aecordingto Enfø/oma-expert David Largent, 
several of our local species are endemic and undescribed. 

Key to Entoioma 

1 , Cap red-brown to orange-bro wn, cinnamon, or pinkish (see Clitopiim&. Rhodocybe , p. 239) 

] . Not as above; cap blue, gray, black, graykh-brown, grayish-yellow, olive-brown, whitish, etc. 

(but may be du sted pinkish by spores) 2 

2. Cap gray to gray kh- bro wn and gilk usuaily decurrent; ""aborted" Irmting bodies often found 

(infeeted by mycelium of Armitlarietla mel te a) that are whitish to pmkish-tan and bumpy on 

the outside, marbled within; common in eastern Nnrth America E. abortivum 

2. N ot as above; giils typically not decurrent; “aborted" fruiting bodies absent 3 

3, Cap and/ or stalk bluish-gray to steekgray to dark blue, violet -ti nged, indigo-blue, or black 

when fresh 4 

3. N ot as above .6 

4, Only the stalk bluish or violet; cap brown i o dark brownand smooth; stalk rat her siender, found 

on wood or ground E. trachysportim rar. purpureoviolaeeum (see Leptoma carnea. p. 2 SU) 

4. Not as above 5 

5. Cap at least slightly viscid when moist; stalk (0.5) 1-3 cm thick; cap blue-gmy tosteel-gray to 

violet-gray to black; common E. madidum, p. 243 

5. Cap and/ or stalk deep indigo- blue; cap not viscid, stalk usuaily more siender t han above; not 

common £. nitidum(see Leptoma c arnea. p. 2 SO) 

6. Odor nitrous or blcachiikc when fresh (erush flcsh d unsure) . , . nidoro&um group, p. 244 

6. Odor mild or at least not as above 7 



ENTOLOMA 


243 


7. Cap white or whitish when fresh * S 

7. Cap not white * 9 

S. S pores no t ang u lar ; ra re ( $ee H ebeloma, p. 463 ) 

8. Spores angular under microscapc, not imcommon 

E. primuioides &. E, specutum ( see E. rhodøpotium group, below) 

9. GilU tinged yellow when young, stalk 1-3 cm thick, iruunly found in eastemNorth America 

E. liv idtun ( sce E. rhodopohum group, below) 

9 , Not as above; widelydislri buted . , * , E. r/todopolium group & others, below 

E nto loma madidum (Midnight Blue Entoloma) Color Pia te 51 

CAP (3,5) 5-15 (20) cm broad, obtuse or convex becoming plane or remaming broadly 
umbonatc, the margin sometimes uplifted in age; surface viscid to slightly lubricous when 
moist, smooth or wrinkled, often with a fibrillose or streaked appearance; blue-gray lo 
nea rty blac k l o v io let-g ray o r s tee l-gray , som eti me s fad i ng i n a ge t o fus cou s o r occasi o na 1 1 y 
with ochraceous stains or paler areas. Flesh thick, firm, white; odor usually farinaceous. 
GILLS notehed or adnexed or at times appearing free, close, white or tinged cap color, 
becoming pinkish or flesh-colored as the spores ripen. STALK 4-13 cm long, (0.5) t -3 cm 
thick, solid, firm, Heshy, fibrillose, equal or with a tape red base or often thicker in middle; 
upper portion blue-gray or colored like cap, base whitish to slightly yellowish (but occa- 
sionally white throughoutf SPORE PRINT flesh-color to pinkish-cinriamon; spores 6.5- 
8.5 (10) * 6-8 microns, nearly round lo broadly elliptical but angular(5-6 sided). 

HABIT AT: Solitary, scattered, or gregarious on gro und in woods; w idely distributed but 
especially common along the wcst coast in the fali and winter. In our area two slightly 
different forms occur — one with conifers (especially redwood), the other with hard woods 
such as tanoak and madrone. The European version is said to grow in grassl 

EDIBIL1TY: Edible, with rneaty flesh and a good flavor, However, many fleshy 
Entolomas are toxic. so be certam of your Identification! 

COMMENTS: One of the few Entolomas that can be recognized easily in the Held- 
the black to bluish-gray or vio let-li nged cap, pinkish spores, notehed or adnexed gilis that 
are whitish when young, and firm, fleshy stem render it distinet. It has the aspect of a 
Russuia t but is not as brittle and does not have white or yellow spores. Il is mueh large rand 
fleshier than the small bluish-black Leptoniasfi. parva , etc.) and is not nearly as purpie 
as the blewit (CHtocybe nuda). The viscid or lubricous cap (when moist) separates it from 
E. nitidum and Leptorua carnea, which are also more vivid ly colored. Trichohma porten- 
tosum is quite si milar, but has white spores and a white stem. 

Entoloma rhodopolium group 

CAP 3-12 (15) cm broad, convex or broadly umbonaie becoming plane or slightly de- 
pressed; surface smooth, not viscid or on ly slightly so, gray to grayish-brown to yellowish- 
gray, usually paler as it dries, margin often wa vy or splitting in age. Flesh firm, white ; odor 
mild to slightly farinaceous, bul not bleachlike, GILLS adnate or notehed, whitish or 
tinged cap color, becoming pinkish as the spores ripen; fa ir ly close to rat her well-spaced. 
STALK 4-13 cm long, 0.5- 1.5 (2) cm thick, fleshy, equal or tapered below, dry, white or 
tinged gray, SPORE PRINT pinkish-salmon lo deep flesh-color; spores 8-11 * 7-9 
microns, nearly round bul angular. 

HABIT AT: Solitary, scattered, or in groups or clusterson ground in woods, mainly under 
hardwoods; widely distributed. In California it is quite common in the fali and winter 
under alder, but has many look-alikes that occur with oak, tanoak, and madrone. 
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EDIB1LJTY: Poisonous — causing vomiting, diarrhea, and abdominal cramps that may 
require hospitalization* All fieshy Entolomas should be strictly avoided, althoughsome 
are said to be edible they are diffieult to differentiale and not well known. 

COMMENTS: The above description will fil a number of medium-sized to large* showy 
woodland Entolomas with a smoolh, grayish to yellowish or tan cap, fieshy slem, attached 
(usually notehed) gilis, and pinkish spores. They are the most common and eonspicuous 
of our Entolomas (along with the £1 nidorosum group) as well as the most dangerous. As 
a group they ean be recognized by their eolor and Tricholoma-like stature (i.e., they are 
never as siender as the s i mi la ri y-co I ored Nolaneas), Disiinguishing between the variouts 
Entolomas within the group {as loosely defined here) is strictly a matter for specialists. 
The largest and most infamous of the lot, E. lividum, {also ealted E. sinuatum ), has a tan 
to grayish or pallid cap that is 6-20 cm broad or more, pale yellowish giils when young, and 
a thick { I -3 cm) stalk; it is common in eastern North America, but has not yet been reported 
from Cahfornia. Ot her species include: E. grayanum, a common fieshy eastern species; 
E. clypeatum, whose cap is grayish-brown to oli ve- bu ff and streaked with d arker f ibrils; 
E. prunuloideSt with a large white viscid cap; and E, speeuhim, siender, with a dry white 
or whitish, often umbonate cap. The latter species occurs in Califomia, but theothers 
may not. (According to Em olom ø-ex pert David Largem, many of Califomia’s large* 
fieshy Entolomas are undescribed and probably endemic.) 

Entoloma nidorosum group (Nitrous Entoloma) 

CAP 3-12 cm broad, convex becoming plane or depressed or occasionajjy broadly umbo- 
nate; surface smooth, not viscid or slightly so when moist; olive-brown to brownish to 
grayish-brown or pale yellowish-brown when moist (bul seecomments), paler (grayish to 
grayish-yellow or even whitish) as it dries; margin often wavy in age. Flesh pallid; odor 
distinctly nitrous (bleachlike) when fresh, but fading after sitting a while, taste rather 
ranrid -oily. GI ELS white or palhd, becoming pinkish as the spores mature; usually 
adnexed or notehed, some times ad na te, fa irly well-spaced to fa irly dose. STALK 4-12 
cm long, 0.3- L5 cm thick, more or less equal or narrowed al base, whitish or faimly yellow, 
fibrillose-striate, firm, fieshy, solid. SPORE PRINT pinkish-salmon to deep flesh-color; 
spores 7-9 * 6-8 microns, nearly round but angular. 

Entoloma nidorosum group. The laxger Entolomas are notoriously diffieult to iden til y, but this 
species “complex" has a dis tinet i ve bleachlike odor. Some are stovter than the specimcns shown 
here, ot hers are more siender. The gi lis are usually adnexed or notehed. 
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HABIT AT: Solitary to scattered or gregarious (sometimcs tufted) on ground in woods, 
widely distributed- Common in our area under hardwoods in the fali and winter. 

EDIBILITY? To be avoided. The very similar E.f er rugmans { see comme nts) isapparently 
edible* as it has been mistaken inexplicably (but harmlessly) for the blewit (Clitocybe 
nuda), in spite of its unpJeasant taste and unpurple color. Several similar Entolomas are 
quite poisonous* however (see the E. rhodopolium group). 

COMMENTS: The bleachlike odor of fresh specimens is usually quite pronounced* and 
serves to separate this species complex from other gray to brown* fleshy Entolomas. The 
stature of E. nidorosum is typically rather erect and siender, bul the stalk is distinctiy 
fleshy, in contrast to species of Noianea. Other Entolomas with a bleachlike odor include: 
E, pernitrosum, with a persis tem odor (i,e., one that doesn’t fade); and £ ferrugitttms, 
which is one of the commonest gi lied mushrooms in the live oak woodlands of Southern 
Caliiornia* and the most common Emoioma there(it also occurs in our area and probably 
throughout the state). Il differs from E. nidorosum in its more variable cap color (hazcl 
to buff* pale ydlow* olive-brown* dark brown* or nearly black), thickerslalk(upto2.5 or 
e ve n 3 c m t hick ) w hich is often t inged wi t h the c ap colo r* a nd si ightly la rge r s pores , W het he r 
it is indeed a distinet species endemic to California, or merely a robust version of E. nido- 
rosum, is for the En toioma-cx perts to decide. 


NOLANEA 


Smalli&h, mostly sapjophytLc, terrestrial mushrooms. CAP usually smoolh, often silky whcisdrj, 
typically corueal beli-shaped, or disi mal) umbonate* at least when youtig* but somel imes convex 
GII..LS typically attached (adnate to adnexed or sometimesdecurrcnt), but stimetime&appearing 
free, STALK typically .siender and fragile ur cartiiaginotn; usuaily hollow and easlly splitting; 
central. VEIL and VOLVA absent. SPORE PRINT pinkish to flesh-colored to salmon- or 
armamun-ptnkish Spores 3 ngu la r (sometimes shapcd likc jaeks ot ice cubra!), nol amyloid. 


THESE are small, drab, gray to brownish mushrooms with a thin, eartilaginous or fragile 
stem and a conical to bell-s haped or distinctiy umbonate (“nippled”) cap. The shape and 
stature of the fruiting body are remimscent of the white-spored genus Mycena. but the 
spore color* of course, is pinkish. The cap is convex to plane in a few species* but never 
(or only rardy) umbilicate as in Leptonia. Emoioma differs by its fleshy stem* but this is a 
somewhat ambiguous character, and the two genera intergrade. 

Noianea species are differentiated largely on microscopic characteristics such as the 
piesence or absence of cystidia (sterile ceils) on the edges of the giils. They are especialiy 
common under conifers, but also occur with hardwoods and in lawns and pastures. 

Most are of unknown edibility but some, such as N, verna, are said to be poisonous. 
Three widely distributed species are described here. They are similar to one another in 
appearance but differ in habilal and season. Two colorful and distinctive eastern species 


are also included in the key* plus the infrequently encouniered genus Eeciiia. 

Key to Noianea 

1 . Odor sweet, like a candy store or bubble gum (break ope n the cap if unsure) 2 

1. Odor mild or distinctive, but nol as above 3 


2. Stalk (and usuaJJy the cap) yeilowish N. ieterina{ see A, verna group, p. 247) 

2. Cap and stalk more or less grayish-brown , , . . A . fructupagrans ( see N. verrm group* p. 247) 

3 Cap pink to yellow or orange and conical or betl-shaped (or if expanding in age ihen retaining 


a distinci tun bo); fotmd in easiem North America . 4 

3. Not as above; cap not usuaily brightly colored 5 

4 Cap yellow to ydløw-orange ....... N. mur ran 

4 Cap more or less salmøn-colored N* saimonea 
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5. S talk minut dy vel vety; eap reddish-brown to black i&h (at Icast at center); od or usually streng* 
like cucumber or flsh (see Tricholomataeeae, p. 1 29) 

5. N ot as above . * * 6 

6 . Fr u iting ma i ni > in I he sp ri ng. c sp ecia 1 !y i n a rea s W i ih snowfa l\ A . ver na group, p, 247 

6. N oi as above . . . . .i...,...,*. 7 

7. Usually growing Ln grass or open arieas; odor of erushed flesh lannaceous (like raw meal er 

cucumber) . . N. serkea & ni hers, bel am 

7. Usually growing in woods or under Irees; od or mild or various* sometimes fimnaceous . . . 8 

8. Cap conical to bcU-shaped, or if expanding som c u- hat then usually retaining a dis tinet urnbo 

A. staurospora &. ot hers (see A, sericea* bclow& A, verna group* p, 247 J 


8. Cap broadly conical to convex or plane 9 

9. G ilis dee urrent Ler i lin 

9 Gilis not decurrent * A f . stricta& others, bclou 


Nolanea stricta ( S trict Nola nea) 

CAP 2.5-7 cm broad, conical or bell-shaped expanding to broadly con vex oreven plane, 
but usually with a distinet, sometimes pointed umbo; surface smooth, hygrophanous, 
watery cinnamon to grayish-brown when moisl, paler and often somewhat streaked when 
dry. Flesh thin, fragile* od or mild. CILLS broad, adnate to deeply note hed, adnexed, or 
free; pallid becoming flesh-colored in age, fairlyclose. ST ALK 5-15 cm long, 2-5 (10) mm 
thick, typically long and strå ight(st riet), hollow, fragile, splitting easily,equalortapered 
slightly upward, longitudinally striate; whitish or colored like cap(but usually paler); base 
whitish and often downy. SPORE PRINT salmon-pink or pinkish-cinnamon, spores 
9-13*6-9 microns, elliptical but an gular. Cystidia absent on gili edges. 

HA BIT AT: Solitary, scattered, or in small groups on ground or very rotten wood* under 
both hardwoods and conifers; widely distributed. I have found it — or a very similar 
species — in our area in the late fail, winter, and spring. 

EDIR1 LITY: Unknøwn— to beavoided. 

CO MM EN T S; Also known as Rhodophyllus striciior and Ertfoloma striethts, this is one 
of a number of attractive bul difficult-to-identify, pinkish-spored, woodland mushrooms 
with a long t straight (Atriet”), slender stalk that splits or breaks easily, andagray tobrown 
cap. Similar species include: N. hiriipes, with a grayish-brown cap, farinaceous od or, and 
cystidia on the gi 11 edges; and Leptonia jubata, with a con vex to piane or uplifted, minutely 
hairy or velvety cap. For smaller species with a conical or “nippled" cap, see comments 
under A. verne. 

Nolanea sericea (Silky Nolanea) 

CAP 2-4 (6.5) cm broad, convex becoming plane or with a slight umbo; surface smooth 
but not viscid, hygrophanous: dark brown(umber) to dark olive-brown to grayish-brown 
or hazel-brown when moist, paler or grayer with a silky, often streaked appearance when 
dry , Flesh thin, watery; od or usually farinaceous, at least when erushed. CILLS adnate to 
adnexed, note hed, or nearly free, pallid tograyish or tinged capcolor, then dusted pinkish 
with spores. ST ALK 2.5-5 ( 10) cm long, (2) 3-8 mm thick, equal or with a slightly enlarged 
base, often short, fragile, longitudinally fibrillose -striate and silky when dry; grayish- 
brown or colored like cap T the base whitish. SPORE PRINT deep salmon-pinkish or 
cin na mon- pinkish; spores 8-13 * 6-9 microns, elliptical but angular-nodulose. Cystidia 
absent on giil edges. 

HABIT AT: Scattered to gregarious in pastures, on lawns or hillsides, in waste places, 
sometimes also in woods or under willows, widely distributed and common in our area 
from the fail through early spring. Uniike many mushrooms, it tends to fruit during rainy 
spells rather than folio wing them. 









Notarien sericea is common in pasiurcs and ot her gFussy placcs and occasionally tur ns up in the 
wootta as we IL The cap usually has a siJky shcen in dry wc at her. 


ED1BILITY: Unknown, 

COMMENTS: Only when this species is found in grassy places can the beginner hope to 
distinguish it from the throngs of other brown to grayish Nolaneas, Entolomas, and 
Leptonias. Be sure to look for the characteristic silky sheen that devdops indry weatheror 
as the cap loses moisture. Thecap is not normally conical or bell-shaped as in many Nola- 
neas (see N, ver na), bul may have a slight umbo (the very si milar M hir tipes has a more 
prominent umbo or 11 nip pie” and features cystidia on the gili edges). The pink i sh spores and 
gray -brown to brown color help separate N. sericea from o ur other common grass- 
inhabiting mushrooms, Other species: A r , eduiis is a very similar but smaller species that is 
common in open places in Southern California;7V, staurospora grows in grassy as well as 
shaded or wooded areas and has a conical to bell-shaped cap that may become convex or 
umbonate as it matures, and ranges in color from dark brown to date-brown, 
grayish-cinnamøn, or grayish-brown, but fades as it dries to tan or paler. Furthermore, it 
has “cruciate-nodulose" spores (shaped li ke stars or Jacks), I mention this feature becauseit 
is impossible to appreciate the relief they (the spores) provide unless yoiTve spent many 
long, tedious hours scruiinizing the round to elliptical spores sported by theoverwhelming 
maj ori ty of fleshy fungi. Apart from the spores, however, it is just another“LBM" that is 
easily confused with dozens of other "LBM’s.* 1 Enough said. 

Nolanea verna group (S pringtime N olanea) 

CAP 2-5 cm broad, conical or belKshaped, often with a pointed umbo or“nipple," or 
expanding sometimes to convex or plane (but often retaining the umbo); surface dry, 
usually smøoth, fmely fibrillose and often silky or glossy; color variable: dark to light 
brown, yellow-brown, oli ve-bro wn, tan, grayish, or yellowish, Flesh thin, od or mild. 
GI1XS fairly elose, adnate to adnexed but often seceding, pale grayish orbuff or colored 
like cap, becoming salmon or reddish as spores mature. STALK 2.5-10 cm long, 3-7 (10) 
mm thick, equal, straight, often flattened or twisted -striale, hollow, fragile and easily 
splitting; pallid or more often colored like the cap(or paler). SPORE PRINT rosy-salmon 
to flesh-colored, spores 8-1 1 * 7-8 microns, elliptical but angular. 

HABIT AT: Widely scattered or in groups on ground in wøods, mainly under conifers; 
w idely distributed and very common in the spring and early summer shortly afterthe snow 
melts (abo ut the same time as mords!)- 1 have seen large fruitings in the Cascades and 
Sierra Nevada, but have not yet found it in our area, 

EDIBIL1TY: Said to be poisonous, causing moderate to severe gast rot ntesti nal distress. 


247 



Noltmea verna group is commond uring the spring, especially under mouniain conifers (often when 
the mords are out). Note the conical cap when young. 

COMMENTS: Also kno wn as Entoloma vernum r this species or species "complex” has 
many look-alikes in the genus Notarien, hut fruits almost exclusively in the spring- 
The pinkish spores distinguish it from Mycena, and the siender, cartilaginous stem 
separates it from Entoloma . The yellowish form that iscommon tn the Sierra Nevada may 
actually beN. erirtea^faccording to David Largent). SimilarNolaneas indude: N, holo- 
conioia, also common in western mountains, with a browntoyellow-browncapand pale 
yellow to pare orangish stalk that is mirmtely powdered above, the N* mammosa-N* papii- 
lata group, with a small (1-4 cm) nippied, belLshaped to conical cap and long thin stalk, 
usually fruiting in the late summer, fa IL, or winter; and /V. staurospora, with s tar- s haped 
spores (see comments under N, sericea), Also worth mentioningaretwo small species t hat 
smell like a candy store or “tooty-fruity gurrf (Largent): N r fructuf ragrans, with a more 
or less grayish-brown cap and stalk; and A'. icterina , with a yellowish to oUve-yellow r cap 
and stalk and adnexed to slightly decurrent giils. None of these are worth eating, 

LEPTONIA & Ailies 


Small lo mcilium-u/cd, saprophytic mushrooms growing on ground orsomctimcson wood CAP 
typicolly convex to plant, depressed, or umbitkale; aften ftbriUosé or wih stnaU stoles. and often 
blue. black, or violet- GILLS typicolly ariached (adnexed lo ad na ir or slightJy decurrenih but 
somei i mes appearing fret, STALK typically stender and fragtle or curtilaginous, but tornet i mes 
Heshy; smooth orscaly; often blue to gray, black, or violet. SPORE PRINT^nAM lorosy-pinkish. 
flesh-cohred, pinkish-iimtamon, etc. Spores angular. not amyloid. 


IN stat ure Leptonia corresponds ro ug h ly to the white-spored genera Collybia and 
Omphatina. The cap is typically c on ve x to plane or umbilicate, rather t han conical as in 
Notarien, and the stalk — with a few r exceptions — is thin and fragile ratherthan fles by as in 
Entoloma . Leptonias can sometimes be recognized by theircoloralone: many species are 
breathtakingly blue, vividly violet, or beautifully black, and some, such as L carnea, have 
an iridescent quality that makes them among the most striking of all mushrooms, Others, 
however, are gray or brownish like umpteen Entoloma and Noianea species. 

Leptonias fruil throughout the mushroom season, but tend to bemostabundant when 
or where ot her mushrooms are scarce. Fa irly few r fleshy fungi, for instance, are fond of 
fruiting under fernfronds in redwood duff, butthatispreciselythenicheinwbich Leptonia 
thrives in California, In the Pacific Northwest, on the ot her hånd, it is frequeni under 
alder and western red cedar {also rat her unfruitful foragi ng grounds for fleshy fungi), and 
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in England and Seotland it is said to favor heaths. Most of the species are terrestria]; a few 
grow on rotten wood, but can be separated from small species of Piuteus by theirattached, 
more widely spaced giils. 

Though Leptonias are among our most beautiful mushrooms, little is known of their 
edibility. David Largent recognizes over 100 species in his monograph on Leptonia, but 
even the distmctively colored ones are rather diffkult to identify* A mere four species 
are described here, plus one species of Alboleptonia, a small genus of whitish mushrooms 
often in c lud ed in Leptonia. 

Key to Leptonia & Allies 


1 . Cap andj or stalk blue, blue- black, blue-gray, Steel- gray, violet, or black, at least when young 
and fresh 2 

1 , Not as above 12 

2. Capsmooih(notscaJy!)and brown lo dark brown; stalk blueor violet- blue and ofte n ir id esce ru, 

usualiy at least4-5 mm thick ( see Enfolomu, p. 242) 

2. Not with above features , 3 

3. Growing on wood; cap usualiy fibrillosc-scaiy; rare L * cyanen & others (see L , carma, p. 250) 

3. Growing on ground and / or cap smooth 4 

4. Stalk siender, hollow, and eilher fragile or eartilagmous, usualiy 1-5 mm thick at apex .... 5 

4, Stalk usualiy 5 mm thick or more 11 

5. F resh stalk fibrillose-scaly and iridescent or mctaUic . . L, occtde/ttalis {&ct L. c arnea, p. 250) 

5. Not as above , 6 

6. Gilis pallid or grayish with distinctly darker( blue-gray to black) edges 

t. serrulata (see L. parva, p, 25 1 ) 

6. Not as above (but gills may be entirely blue-gray) 7 

7. Cap and/ or stalk with dislinet violet or purpie tints when fresh 8 

7. Not as above 9 

8. Gills pale yellow when young . . £, zanthophylla (see £, mgrovioiaLea. p. 250) 

8. Nol as a bove £, nigroviolacea & others, p, 250 

9. Cap bluish-black to black when fresh { but may fade to brownish or gray in age) ........ 10 

9. Cap ycllow-brown to reddish-brown to grayish- brown when fresh L. gracUipesSc others, p. 252 

10. Gills blue-gray to blue r . £. nigra (see L , parva. p. 251 ) 

10. Gills whilish or tinged gray £. parva & others, p. 251 

1 1 Cap and stalk deep mdigo-bluc (or stalk apex someiimes with violet tinis); known only from 
the west coast , carnea, p, 250 

1 1 . Cap grayjsh-brown to deep violet; stalk usualiy paler; found mainly in eastem North America 

. L. porphyrophaea(-trttoloma violactum) 

12. Fruiting body entirely white when fresh (but may develop yellowish, ochraceous, or pinkish 

tones in age) A itoleptonia s ericellu & others, p. 252 

12. Not as above ..**■.**.*■ 13 

13, Gills whitish with brown to gray-brown ed ges L. fuligmeomarginataisee L. gracilipes, p, 252) 

13. Not as above 14 

14. Edges of gills pink; cap rose-tint«) when fresh; rare L. rosea 

14. Not as above 15 

15. Sialk yellow-greem usualiy staining blue-green when bruised; cap greenish-yeilow to ycllow- 

brown to ofive-brown; rare . , £* incana 

15. Not as above 16 

16, Stalk white; cap umhilicatc in age £, exalbida f sce L gracilipes, p. 252) 

16. Not as above , . 17 

17. Gills decurrent Eccilia 

17. Gills adnexed to ad nute or with a very sligtit decurrent tooth 18 

18, Cap striate and usualiy umbilicate in age £. undulat e i la ( i*ee L, gracilipes, p 252) 

18. Not as above; cap not umbilicate ( see A' olanea, p. 245) 
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ENTOLOMATACEAE 


Leptonia carnea (Indigo Leptonia) Color Pia te 52 

CAP 2,5-7 cm broad, convex becoming broadly umbonateor plane, the margin sometimes 
uplifted in old age; surface dry, densely fibrillosc or fibrillose-scaly, dcep indigo-blue, at 
limes almost iridescent, scarcely fading. Flcsh ycllowish or whitish, but tingcd violet under 
the cu ticle; od or typically farinaceous. GILLS adnate to adnexcd or notched, pallid or 
bluish-gray, slowly becoming pinkish as spores mature. STALK 5- 10 cm long, 0,5-1 { l .5) 
cm thick, cqual or thicker belo w, dry , densely fibrillosc or minu tely sealy, dcep indigo-blue, 
the apex sometimes violet-tinted; base often whitish, or in age yellow-o range wilhin, 
SPORE PRINT pinkish; spores 9-13 * 6.5-10.5 microns, elliptical but angular. 

HABIT AT: Solitary or in small groups in woods, known only from California, and ap- 
parently rare, I have found it several times near or under redwood in late fati and winter, 
during olhcrwise uneventful mushroom hunts, tis deep color camouflages it well. 

EDtBILlTY: Undetermined, but too rare to bc of value. 

COMMENTS: The s t unning indigo-blue color and fibrillose-scaly cap and stem render 
this breathtakrngiy beautiful mushroom distinet (Ihe color plaie does not do il justicef lis 
rareness makes it all the more pieas ura bl c to find. Its only rival for i nte ns i ty of color is 
Cortinarius violaceus, which has rust-bro wn sporesand is deep violet The stem is thicker 
than that of the numerous b lue- black or vi o let -black Leplonias(seeL . /wvg and E nigro- 
violacea) y but t hin ner than that of Entoloma madidum. The gi Ils are not purpleas in the 
blcwii (Clitocybe nuda) and the stalk and cap are mueh scalier. Thcreare several similarly 
c olo red species, mel ud i ng: Entoloma nitidum, with a smoothcr(lcss sealy) cap and stalk 
and smaller spores (7-9 mier o ns long), not common; Entoloma trachysporum var. 
purpureoviolaceum, with a smooth dark brownish cap and metallic blue stalk; L* 
occidentalis var. metallic a r smaller, with an i ridescent or metallic bluc, densely scaly- 
fibrillose stalk (up to 5 mm thick at apex), mild to slightly fragrant odor,and white to blue- 
gray flcsh, also not common; and three rare wood -in habiting species with fibrillose-scaly 
stalks: L. eyaneonita, bluish-black, with an iridescent stalk; and L. cyanea and L. 
violaceanigra, both violet-tinted, the former with pal lid giils and the latter with blu i sh- or 
violet-tinged giils when young, 

L eptonia nigroviolacea ( V iolet-Black Leptonia) 

CAP 1-3.5 cm broad, convex or obscurely umbonatc becoming plane to slightly umbili- 
cate; surface dry, fibrillosc, usually with small scales at least at ihe center, entirely violet- 
black or deep violet, or sometimes bluish-black or fading to violet-gray, Fleshthin, whitish 
or tinged violet. GILLS fairly well-spaced, white or pale buff or sometimes tinged gray, 
becoming pinkish in age as spores mature; attachment variable but usually adnexcd to 
adnate. STALK 3-8 cm long 3 2-5 mm thick, equal or tapered slightly, smooth or fibrillosc, 
olien with a few small scales, violet-black to violet-gray, the extremc apex usually pallid; 
hollow; usually with white mycelial down at base. SPORE PRINT rosy-pinkish; spores 
9,5-11.5(13) * 7-8.5 microns, elliptical bm angular. Cystidia absent. 

HABITAT: Solitary, scattered, or in groups or tufis on ground in woods; widely dis- 
tri buted. In our area it is fairly common in the late fall and winter under redwood, but is 
not restricted to that habitat. 

EDIBILITY: Unknown. 

COMMENTS: This is one of several dainty, violet-tinged Leptonias. They are not as 
numerous as the blue- black models(see L , parva)* but are just asattractive. L. occidentalis 
var. metallica (see L. carnea ) is similar but has a more iridescent. densely fibrillose-scaly 
stalk. Other species which characteristically cxhibit violet tints includc: £. convexa, whose 
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cap has erect scales on a bluish-gray, reddish-brown, or grayish-brown background; 
L, umthophylla, with pale yellow gi lis when young; and L. diversa, w hose cap isfrequently 
umbUicate in age and has purple-blue scales on a paler background, and whose gilis are 
often tinged bluish-gray. For violet-tinted, wood-inha biting species, seecomments under 
L. carnea , 

Leptonia parva (Blue-Black Leptonia) 

CAP 0.74 cm broad, broadly convex becoming plane to shallowly depressed or umbili- 
cate; surface dry, fmely fibrilluse when young, often breaking up into small scales in age; 
blue-black to black when fresh, often somewhat paler or grayer in age; margin often finely 
striate or fibrillose-striate. Flesh thin, white or tinged cap color. GILLS very slightly 
decurrent to adnate or adnexed, but sometimes seceding; whitish or with a slight tinge of 
blue-gray, becoming pinkish in old age from spores. STALK 1.5-8 cm long, 2-4 (7) mm 
thick, more or less equal, smooth or in one form with min ute bluish-black scales over 
up per half; blackish-blue to bluish-gray, often becoming paler gray in age; base often with 
whitish mycehal down. SPOH E PRINT rosy-pinkish; spores 8-1 2 x 6-8 microns, elliptical 
but angular. Cystidia typically absent on gili edges. 

HABIT AT: Scattered or in small groupsin forest humus, widely distributed. This species 
and its numerous look-alibes (see below) are especially common in Coastal California in 
redwood duff (often under ferns), and in the Pacific Northwest under western red cedar. 
They occur throughout the mushroom season in our area, but are easily overlooked 
because of their dark color. 

EDIBILITY: Unknown, but too small to be of value, 

COMMENTS: There are a number of petite blue to black or violet-tinted Leptoniasthat 
will more or less flt the above description (David Largent recognizes over 100 Leptonia 
species in his monograph). They are quite difficult to distinguish in the field, but you 
needn’t know their exact identities to appreciate their beau ty. Ent olama madidum, E. niti - 
dum. and leptonia carnea are similar in color but are larger and have thicker, fleshier 
stems. L parva is characterized by its whitish gilis in youth and nearly smooth cap that 
becomes minutely scaly (especially toward the center) in age. Some of its more common or 
disti net ive cousins in cl ude: L. decolorans, very similar and common, gills often bluish- 
gray with cystidia on their edges; L. corvina t also similar and common, but with a cap that 
fades lo bro wn in age, except at the center; L. rectangula t with a black cap that is nearly 

Left: Leptonia nigroviotacea. a da m ty violet-tinged species. Right: Leptonia parva. a common black 
or sted-gray species. 


Lefk Leptonia parva, or a very simiJar species. Right Gili detail m Leptonia sermteta, shøwing the 
finely scailoped black edges characteristic of that species. 

rectangular in profile when young and deeply depressed (but not umbilicate) in age, and 
gray giils; L . nigra f a beautiful species with evenly blue-gray giils and minutely hairy blue- 
black cap that is convex to plane but never umbilicate, fair ly common;L. serruiata, gills 
white to gray with dark blue to blue-black, minutely serrated edges (see above photo- 
graph), c om mon and widely dist ri buted; and L, cupressa r cap blackish but gills and 
stalk brownish-gray, found mainly under eypress, not common. All of thesearetypically 
terrestrial. For simiJar wood-inhabiting species or those with iridescent, fibrillose-scaly 
s talks, see comments under L. camea, and for small terrestrial species with a distinet violet 
tinge, see L. nigraviolat m 

Leptonia gracilipes 

CAP 1 .5-5 cm broad, convex becoming plane lo shallowly depressed or umbilicate; sur- 
face dry, minutely scaly toward the center, the margin fmely fibrillose or smooth; dark 
yellow-brown to grayish-brown ordark brown, often fading in age to paler brown oreven 
orange-brown, the center usually darker. Flesh thin, fragile, grayish- or olive-tinted. 
GILLS adnexed to adnate or with a slight decurrent tooth, white or paJiid when young, 
becoming pinkish in age from mat un ng spores, or sometimes brownish. STALK 2-B cm 
long, 1-5 mm thick, equal, often flattened orgrooved, smooth, dark blue-gray fading to 
blue-gray or gray in age SPORE PRINT rosy-pinkish; spores 8-12 * 6.5-8 microns, 
elli ptical-a ngu la r. 

HABIT AT: Scattered or in small groups in humus under fer ns, alder, and conifers; widely 
distri buted. I have found it several times in our area under redwood, in the fall and winter, 
when few other mushrooms were out and ahout. 

EDIBILITY: Unknown. 

COMMENTS: The siender blue-gray stalk and yellow-brown to grayish-brown cap 
characterize this ratherforgettable species. I ts stat ure is si milar to that of L. parva, but the 
cap is never bluish-black. Other species: L , asprella is si milar, bm has grayer gills and a 
grayer cap: L. vinaceohrunneu has a blue-gray stalk and reddish-brown to vinaceous- 
brown cap y L. Juligineo-marginatQ has a violet-brown to dark reddish-brown to grayish- 
brown cap and stalk, but its gills are white with dark reddish-brown to grayish-brown 
ed ges; L. undulatella is brown to yellow-brown with a striate cap; and L . exalbidu has an 
umbilicate, dark yellow-brown cap and white stalk. 

A Iboleptonia sericella ( Little W hite Leptonia) 

CAP 1-3 (5) cm broad, convex becoming plane or centrally depressed; surface smooth, 
dry, often silky or fmely fibrillose; pure white to transi ucent white or tinged yellow(espe- 
cially in age), or sometimes even pinkish. Flesh very thin, whitish, fragile. GILLS adnate 
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Alboleptonia seruella is a n ondescript Tragik whitish musluoora with pinkish gi Ils at matur i ly. 


to slightly decurrent or notched T well-spaced, white, beeoming ro sy- pinkish in age. 
STALK 1 .5-5 cm long, I -4 mm thick, cqual, smooth, fragile, white or discoloring likc the 
cap. SPORE PRINT bright flesh-color; spores 9- 13 * 6-8 microns, clliptical but angnlar 
(nodulose)* 

HABIT AT; Scattcred to gregarious in damp soil in wøods, thickets, along trails, etc.; 
widclydistnbutcd. Fairly common in our arca tn the fati and winter. 

ED1BILITY: Unknown. 

COMME NTS: Also known as Leplonia sericella and Rhodop hyllus sericelius, this is the 
only common small white mushroom with pinkish spores, a t hin stem, and attached gi lis. 
Ils fragitity makesit difficult lo get specimens home in one piece. CamarophyUus species 
and Inocybe geophylh arc somewhai simitar, but have white and brown spores, 
respectively, Other species: A . adnatifolia is pure white with slightly smaller spores; A * 
ochracea ages or bruises ochraceous. 


PLUTEACEAE 

FORMFRLY called the Volvariaceae, these are small to mcdium-sizcd mushrooms with 
a central stem, free gi Ils at maturity, and smooth, pinkish to sordid reddish spores. In 
the other major pinkish-spored family, the Entolomataceae, the gilis are usually attached 
to the stem and the spores arc angular or longitudinally ndged under the microscope. 

There are two principal genera in the Pluteaceae: Volvariella has a volva; Pluteus does 
not, A third genus, Chamaeota, is extremely rare and not treated in this book, It Jacks a 
volva, but has a partial veil that usually forms an annulus (ring) on the stalk. 

Becausc of the free gi Ils and volva in Volvariella, the Pluteaceae a rc thought to be re lated 
to the white-spored Amanitaceae. Besides the disparity in spore color, however, there is 
a fundamental anatom ical difference: the gi 11 tissue is cønvergent in the Pluteaceae, 
divergem in the Amanitas (see p. J9). 

Key to the Pluteaceae 

1 . U ruversal veil and volva absent 2 

1 . U niversal veil present, typically formmg a volva (sack) at base of sia I k 4 

2. Partial veil present, usually tontung an annulus (ring) on the stalk T . . . 3 

2, Veil and annulus absent Pluteus, p. 254 

3 Spore print white or with only a slighl pinkish tinge (see lepiotaceae, p. 293 1 

3 . S pore pri n t d i st i n ct I y p i n kl s h or d ee p f les h-co I or ; ma inly t r o piea 1 ; ra re C/wmaeota 
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PLUTEACEAE 


4 . S pore pri nt pa J e, w i t h o n ly a slight pinkish ti nge; vo Iva whitish ( se« A mani ta, p r .1 ) 

4. Spor« print disli ncll> pinkish to reddish-cinnamon; volva variously colored V otvarietta, p. 258 


PLUTEUS 


Small to medium-sized, wood-inhabitbig mushrooms. CAP convex to plane, Flcsh usuall) sofi, 
GILLS typkally cl&se or cro^ded andfree {at hostet matur ity)^ usually pmkish in oid age. S I Al. K. 
typically central and de a niv $e para ble from the cap. VEIL and VOLVA ataem. SPORE PRINT 
flexh-colored tu deep pinkish, pink ish-rirt net mon, or s ordid reddtih- Spores smoolh, usually 
dlipiical. Gi 1 1 lissue con vergeni . 


THESE pinkish-spored mushrooms have a central stalk and free, dose gills and grow 
almost exciusively on wood. The waod, however, may be buried ordecamposed, making 
the mushrooms appea r terresirial . They a re most often conf used wilh the pinkish, angular- 
spored Entølomataceae, which are usually terrestriai with gills attached to the stem. 

Pluteus is frequently encountered but rarely abundant. Most species have soft flesh and 
decay rapid ly. However, the I arger types such as P. petasatus and P. cervinus are good 
edibles when fresh and firm. P. salicinus and P. cyanopus may contain traces of psilocybin 
and/ or psilocin; the edibility of many of the smaller species is unknown. 

his a fairly sizabie genus, with over 50 species in North America and more than 20 m 
California. As they are segregated prima ri ly on microscopic features such as the si ru cm re 
of Ihe cap cuticle and the shape of sterile cells (cystidia) on the gills, only five species are 
d esc ri bed here. 


2 . 

2 . 


3. 

4. 

4. 

5. 

5. 

6 . 

6* 

7. 

7. 
S. 

8 . 

9. 

9, 

10. 

10. 

IL 
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Key to Pluteus 


Cap red to orange, fading to yellow P. aurantiorugosus (see P. lu les ce ns, p. 257) 

Not as above (cap may be yellow bul never red or orange) . , . . 2 


S la Ik yellow 3 

Stalk nol yellow 5 


Cap vel vety or granulose; stalk white or pinkish when young, yellowish only in age 

P. /Iavo/uligineus t p. 258 

Not as above; stalk yellow even when young 4 

Cap brown or oh ve-bro wn P. tutescem, p. 257 

Cap yellow orochre P. admirabiltsi sec P. lut e set ns* p. 257) 

Cap white P . peiiitu f (see P. cervinus, p. 255) 

Cap not white (but may have colored fibrils or scales on a whitish backgro und) 6 

G il l edges dark brown to nearly black; usually found on conifers 

... P. atromarginatusi&ee P. cervinus > p. 255) 

Not as above, giil edges same color as gills or paler (whitish, pinkish, etc.) 7 

Base of stalk blue- or greenish-stained in age or when bruised 

. P . salkinusÅ P. cyanopm{sec P . hngistriatus, p. 257) 

Notas above . . . . 8 


Cap plushlike, vdvety, or granulose but not conspicuously striate 

P. fla voftiSgineus & others, p. 258 


Cap not velvety or granulose* or if so, then also conspicuously striate 9 

Cap 3-12 cm broad or more, not striate; stalk 4 mm thick or more 10 

Cap 5 cm broad or less, sometimes striate; stalk 5 mm thick or less II 


Cap whitish or pallid with brownish fibrils or scales; often growing in clnsters (and often 

appearing terrestriai) P. petasatus, p. 255 

Cap dark brown to pale brown, grayish-brown, etc., somel imes with a IlbriUose-streaked 
appearance * * . P. cervinus Sl others, p. 255 

Cap yellow or yellow ish P. leoninus{set P . lut estens , p. 257) 

Cap not yellow , . . P, iongistriatus & many others, p. 257 



Pluteus pe tasa/Ui is a robust species with small scales or fibrils on the cap. lt often grows in dusters, 
and likt other species of Fluieus, has free crowded gi i Is, 


Pluteus petasatus 

CAP 4- J 5 (20) cm broad , con vex , or becomi ng broadly umbonate to plane i n age; surface 
usually not viscid, whitish with a brownish to grayish center or w ith darker (brown to 
grayish-brown) fibrils or scales; margin usually whltish. Flesh fairly thick and firm, white; 
odormild or radishlike. GI LLS crowded, broad, frceat leastinage, whitish fora long time, 
thencventually pinkish. STALK4-10 cm long, 0.7-3 cm thick, equalorswollen above orm 
the middle; firm, whitish or discoloring below in age; sometimes streaked with fibrils, 
SPORE PRINT pinkish todeep flcsh-color, spores 6-10 * 4-6 microns, elliptical, smooth. 
Cystidia an faces o f gi Ils with long necks and “horns.” 

HABIT AT: Gregarious or clustcred on sawdust or wood chips in gardens, aløng roads, 
etc. (often appearing terrestrial); w idely distributed. ft is fairly common in our area 
duri ug the mushroom season and sometimes even fruits in the summer, 

EDIBILITY; Edible and very good — the best of the genus for the lable. It is mueh firmer 
and meatier than the betler known P. cervinus. 

COMMENTS: The robust stature, pale cap with darker fibrils or scales (or a darker 
center), and tendcncy to gro w in clustcrs distmguish this species from P . cervinus. Because 
the giils rema in white for so long it is liable tobe mistaken fora while-spored mushroom, 
but the free crowded gilis and absence of a veil point to Pluteus , P . magnus (see P. cer- 
vinusje an also bc robust, but has a dark brown to nearly black cap, 

Pluteus cervinus (Decr Mushroom; Fawn Mushroom) 

CAP 3-12(15) cm broad , obtuse orconvex becoming broadly con vex to broad ly umbonate 
or plane; surface smooth or radialty streaked with fibrils, slightly viscid when moist and 
often somewhat wrinkled when young; dark brown to pale brown to grayish-brown or 
dingy fawn, the margin sometimes paler. Flesh soft, white; odorusually radishiike. GILLS 
dose or crowded, broad, soft, white becoming pinkish, finally dingy reddish or flesh- 
colored; free at maturily. STALK 5-13 cm Long, 0,5-2 (2.5) om thick, equal or thicker at 
base, dry, white or with grayish to brownish longitudinal fibrils, SPORE PRINT flesh- 
colored to pinkish-bruwn; spores 5-8 * 4-6 microns, elliptical, smooth. Cystidia on faccs of 
gi Ils with long necks and 2^4 “horns,” 
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HABIT AT: Solitary or in groups on decaymg wood, debris, sawdust piles, or humus rich 
in lignin, widcly distributed and commorj, In our area it usually appears with PJeurolus 
ostreaws after the very first fat! rains, then con titmes to fruit sporadically through the 
remainder of the mushroom season, It is partial to (but not restrictcd to) hardwoods, 
but P* atrotnarginatus (see comments) is common in our area on c omfers. 

EDIBILITV: Edible and quite good when fresh and firm, but the flaecid or waterlogged 
specimens one usually finds are apt to be insipid. 

COMMENTS: Also known as P. airicapillus, the deer mushroom is our most common 
atid conspicuous Pluteus, It is rather nondescript, but can be safely identif ied by its brown 
cap, pinkish spores, close free gilLs, absence of a veil, and growth on wood, The cap color 
is quite variable, but typicalty sorne shade of brown. Special care should be taken not to 
confuse it with poisonous Eniolomaspcctes, whichtypicallyhaveattached(oftennotched) 
gilis and grow on the ground. P. cervinm , however* may appear terrestrial and have giils 
which are slightly attached when young, so it T s a good prccaution to cat only those that 
are clear ly growing on wood. There are se veral similar Fluieus species, ah apparently 
edible, including: F. magnus , more robust (stalk 1-3 cm thiekjand with a dark, frequently 
w rink led cap, often growing in c Lusters on sawdust piles, etc; P. atromarginatus, common 
throughom mueh of the West on wood and debris ofeonifers, wilha brow n to dark brow n 
cap and dark brown to black gill cd ges (see photograph!); and P, pellitus > which has a 
white cap (sometimes brown at center) and g rows on dead hard wood s. The latter looks 
likeadestroyingangel(^/m/«/7tf A. virasa, etc.) from a distance, but lacksavolva 

and has pinkish gilis in age (and pinkish spores), It occurs in our area, but is rare. 


Gill detail in Plutem atromargirmtm. This species resembtes P. cervinm, but has dark-edged gi Ils, 
as shown here. 


Plutem ceninus, often called the deer mushroom, i s a common species with a brown cap and free 
crnwded giHs that turn pinkish in old age. 



Lefl: Pluteus Iutescens, a yelicw-stcmmed species. Right: Pluteus bngmrmus, tine of se ve ral 
small and nondescnpt, i nf req uent ly-enc Dunter ed species. 


Pluteus iutescens (Yellow-Stemmed Pluteus) 

CAP 1.5-5 cm broad, convex becoming broadly umbonate or plane- surfacc sometimes 
wrinkled at the center, not viscid, dark brown to olive-brown to yellow ish-brown or 
>ellowish-olive. Flesh thin, white or pale yellow; odor mild. GILLS free at mal u rity, fairly 
close, broad, whilish to pale yellow, but finally pinkish from ripening spores, STALK 2-7 
cm long, 2-6 mm thick, more or less equal, straight or curved, fragile; pale yellow, the base 
usually brighter yellow. SPORE PRIM’ pinkish to deep flesh-color; spores 6-7 *5-6 
mierons, nearly ro und, smooth. Cystidia on faces of giils cl ub-s haped to flask-shaped. 

HABITAT: Solitary or in small groups on rotting hard w ood logs, slicks, and dehris; 
widely dist ribut ed . Occasional in ourarea in t he late fali and winter, especiaily ondead oak. 

EDIBILITY: Said to be edible, but too small and infrequent to bother with. 

COMMENTS: A fragile but beautiful Pluteus, easily identified by its yellow stem and 
brownish to oti ve cap plus the free gi lis and pi nkish spores. F, nanus var. iutescens is a passe 
pseudonym. Qther colorful species indude: F, admirabitis t very si milar but with a yellow to 
ochre cap and yellow stalk, especiaily comtnon in eastern North America; F. ieoninus , 
similar to P. admirabitis, but with a white stalk when young; and P. aurantiorugosus 
(-P. cøccineus), a beautiful but rare species with a b right red to orange-red cap that fades 
to bright yellow as it ages, plus a white to yellow or orange-yellow stalk. 

Pluteus longistriatus (Piea led Pluteus) 

CAP 1 . 5-5 cm broad, convex to plane or withashghtlydepressed ce nten surface so metimes 
mimitely scaly or granulose, at least at the center, not viscid; gray to brownish-gray, 
conspicuously striate in age. Flesh very thin, soft, pallid; odor mild. GIELS close, soft, 
whitish becoming pinkish in age; free at maturity. STALK 2-8 cm long, 1 .5-3 mm thick, 
fmely fibrillose-striate, pallid or tinged cap color, equal or withanenlarged base, straight 
or curved, hollow. SPORE PRINT pinkish to deep fiesh-color; spores 6-7.5 * 5-5.5 
microns, nearly round, smooth. Cystidia on giils club-shaped or flask-shaped, 

HABITAT: Solitary. scattered, or in small groups on decaying branches and sticks of 
hardwoods; widely distributed but not common. I have found il several times in our area 
on oak debris, and also on wet wood in a bathroom? 

EDIBILITY: Unknown. 
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FLUTEACEAE 


CØMMENTS: This is one of many small, nondeseript Pluteus species that ane unlikely 
to catch the eye of the average tnushroom hunter except when they are sharing a log with 
more spectacular fare (such as Pieuro tus ostreatus)* The conspicuously stnate cap is the 
principal fieldmark of this species. Others inctude: P. calijornicus, cap hazel to hazeb 
brown or greenish-gray, with a stnate margin when moist and a rcddish-brown spore 
print; P. seticeps , with a brown stnate cap; P . cyanopus ; with a chestnul- to cinnamon- 
brown, famtly striate cap and hazdtograyish-olivc stalk; and /\ salicinus, with agrayish- 
brown to greenish- or bluish-gray, non-striate cap and whitish stalk t hat stains blue at the 
base. None of these are worth cating. P. chrysophaem should also be ment ioned 

Pluteus flavofuligineus 

CAP 2-7 cm broad, convex becoming broadly umbonate or broadly convex to plane; 
surface not viscid, appearing velvety to minutely granulose; dark brown or o li ve- brown 
when young, developing yellow tones in age from the margin inward (eventually often 
entirely yellow or ochre-yellow or yellow ish with a brownish center). Flesh thin, pallid; 
odor mild. GILLS frec but sometimes appearing adnexed; close, whitish or tinged yellow 
when young, becoming pinkish as spores mature. STALK 4-H cm long, 4-6 (8) mm 
thick, equal ortaperingupward, smooth; whitish or pinkish when young, usually becoming 
yeliowish in old age. SPORE PRINT pinkish to deep flesh-color; spores 6-7 * 4.5-6 
microns, nearly round, smooth, Cystidia on gilis flask-shaped. 

HABIT AT: Solitary or in small groups on rotting hard u ood logs, branches, etc.; widely 
distri buted, but not common in the West. I find d every winter in our oak w ood lands. 

EDI BI LU Y: Unknown. 

COMMENTS: The velvety to granulose, brown or yellow cap combined with the free giils, 
pinkish spores, and growth on dead wood a re good fie Id marks. The stalk is often rather tall 
for a Pluteus — as mueh as three times as long as the diameter of the cap! P. lutescens is 
some wha t similar, but has a clear yellow stalk even w hen young, and does not have a velvety 
cap, Other species; P , granularis is also similar, but has a velvety brown cap and stem. 


VOLVARIELLA 


Small to medium- large, saprophyucor parasitk mushroørnsfoijrid on wood, soil, humus, or oihei 
mushrooms. L AP oval io convex or plane, sometimes viscid. GILLS/rcctfl mQtttfUy* dosc, palhd 
betomm^ pink ah (o ftesh-eok/red or Sordid reddish at matunty. ST ALK central, usually hollow, 
clcaniy se pa rable i tom cap. VEIL universal, membranous, formbtgasaclike volva atbaseofstalk. 
SPORE PRllS' l pinkish to deep Jlesh-color or sorduf reddish. Spores s mootk usually elliptkal 
Cill tissuc comvcrgcnt- 


THE pinkish to reddish spores and presence of a volva separate Volvaneita (fonnerly 
Volvaria) from all other mush rooms. The volva is always saclike and there is no partial 
veil or a nn ulus. But for the spore color this genus resembles Å manita, and young speci mens 
with pallid giils are often misiaken for that genus. Confusion w ith Pluteus isalsopossible 
if the volva is overlooked ordeslroyed, 

Several Volvariellasareedible, In faet, the paddystraw mushroom, K volvm ea, is to the 
tropies what Agarkus b i spor u s is to the tempera te zone the principal mus h room of 
commerce. Il is culti vated w idely in Southern Asia usually on straw in rice paddies—and 
shipped abroad so you can pay exhorbitant prices for it in exoltc food stores. [ was 
presented a can of it ten years ago, on some unforgettable occasion 1 can no longer 
remember. i am sorry to say it has languished in the back of my cupboard ever since 
there are always so many fresh mushrooms in my refrigerator! 


VOLVARIELLA 
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Volvariella is pnnci pally a tropical genus, and fewer than a dozen species occur in 
temperate North America. They frequent f orests, cultivated helds, gardens, straw heaps, 
and grecnhouses; a few grow on wood and one is parasitic on other mus hr ooms, O nly 
one species, V. speciosa, is truly common; se veral ot hers arc ercountcrcd infrequently. 


1. 

2 . 
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4. 
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Key to Volvariella 

Growing on other mushrooms V. surrecta{n.ee V . bombycma. p. 261) 


Growing on ground h wood T compost, in grecnhouses, etc 2 

Cap typically 5-20 cm broad when mature . . 3 

Cap typically 2-5 (6) cm bro ad when mature 5 


Growing on wood; cap co vered wilh silky fibrils, rare K bombycina, p. 261 

Not as above 4 


Volva brown or grayish-brown (at ieasl ihe upper portion or edge); cap not normally viscid; 
tound in tropics, subtropics, and warm envirornnenis t. vohucea ( &c c V. bombycina, p. 261 ) 
Volva white to pale gray; cap viscid when moist; very common in icmpcrate zone in cultivated 
helds, gardens, road sides, man ure, etc , , * V, speciosa, below 


Volva white, with long hairs; cap gray to grayish-brown V . vttlvmvolva t&ec V. smithii, p. 261 ) 
Nol as above; volva without long hairs . . . 6 


Cap gray topmkssh-gray; volva brown tograyish V. taylori(see V. smit hit, p. 261} 

Cap whitish when fresh, but may discolor overall in age and center often tinged anothercolor 7 


Volva oclire-stained lo brownish V. smithii, p. 26 1 

Volva white u> grayish 8 


Stalk minutdy hairy (pubescent); cap margin not s tn ate r V . hypopithys, p. 260 

Stalk not pubcscem; cap margin of len striate in age ... V. pusiMa{$cc V. hyp opi t hys. p. 260) 


Volvariella speciosa (Common Volvariella) Color Piate 68 

CAP 5-15 cm broad, al firsi oval, then convex lo plane or broadly umbonatc; s ur face 
smooth or occasionally with patchesof universal veil tissue, viscid when moisi; duli white to 
gray or grayish-brown (rarely fulvous), or often whilish with a darker center, often with a 
metal lic luster when dry; margin somctinics striate. Flesh soft, white. GILLS crowded, 
broad, free, white becomingflesh-colorcd and finally s ord id reddish. STALK 5-20 c m long, 
1-2,5 cm thick, cqual or thicker at base. dry, whitish, more or less smooth UNIVERSAL 
VEIL membranous, formi ng a white to pale gray is h saclike volva at base of stalk; volva 
often buried in soil, sometimes inconspicuous. SPORE PRINT dcep flesh-color to 
pinkish-brown; spores 1 1 .5-21 * 7-12 microns, elliptieal, smooth. 

HABITAT: Solitary to scattcred orgregarious in cultivated soil gardens, vacant lots, 
roadsides, manure, cømpost, straw heaps, fallow and planted helds, etc. occasionally 
also in the woods; widely distributed. It occurs year-round in our area, but is especially 
common in the spring; I’ ve scen enormous fruitings in Brussels sprouts fields. In the San 
Joaquin Valley Tve seen fallow fields littcred with thousands of Volvariellas. 

EDIBILITY: Edible, but medioere. It was once thought to bc poisonous, perhaps due lo 
confusion with Amanila. Should you try it, be sure to take a spore print some 
Amanitas can have pinkish gilis in old age! 

COMMENTS:This mushroom can causequitea stir when it appears, bold and uninvited, 
in the middie of your cabbage patch. It is our only common VoharieUa , and is recognized 
as such by its saelike volva, absence ofa ring(annulus), and dcep pinkish spores. 1 1 is quiie 
attract i ve when it first emerges, but quickly becomes flaccid and wat er logged. V, speciosa 
var . gloicephah is said to differ from the typical variety in its darker (pearbgray tofulvous) 
pileus(cap) with a striate margin, and smaller spores. One dismal day of illegal trespassing 




Left: A young specimen of Volvariella specioxa (see color plat e for older oites). Right; Volvariella 
hypopithys isa slemler white species with silky tiairs on ihe cap. 


in a smelly old Brussels sprouts field yielded the following: twenty soggy specimens with 
pale pileus and non-striate margin; six soggy specimens with dark pilens and striatc 
margin; five soggy specimens with dark pilens and nomstriaie margin; and eleven soggy' 
specimens with paic pileus and striatc margin. If you can dctcct a meaningful mycelial 
thread ninning through all of this, then you area better mycologist than 1 . . . * 

Volvariella hypopithys (Petite White Volvariella) 

CAP 2-6 cm broad, at first somewhat bell-shaped, then convex to ncarly plane; surfacc 
dry, fihritlose (with fine silky hairs that somel i mes form smalt scales), pure white or tinged 
ycllowish at the center, but sometimes discoloring overall in old age; margin usually 
Fringcd with long, silky whitc hairs and not striatc or only faintly so. Flesh thin,soft, white, 
G1LLS fairly closc, free (at least at maturity), white beeoming dingy pmkish or flesh- 
colored. STALK 2-9 cm long, 2-5 mm thick,equal or slightly thicker below, fragile, white 
or pallid; densely pubescent(clothed with short or long silky ha irs) at leas I over the middle 
and upper portion. UNIVERSAL VEIL membranous, forming a small, often incon- 
spieuous or harely visible volva at base of stalk; volva white, saclike, usually tobed. 
SPORE PRINT pinkish or flesh-colored; spores 6^8.5 (10) * 3,5-6 microns, broadly 
ellipticai, smooth. 

HABIT AT; Solitary or in small groups in woodland humus; widely distnbutcd but rare. 
I have found it only once in our area, under live oak, in February. 

ED I BI LIT V: Said to be edible, hut mueh too small to be worth eating. 

COMMENTS: This rare and be au ti ful Volvariella is easily recognizcd by its petite 
dimensions, whitc color, silky-fibriUose cap, and white pubescent stalk. The inconspi- 
cuous white volva and slcnder stature (see photograph) are also disti neti ve, and helpto 
separate it from K smithii. which is slightly stockier and has a more prominent, brownish- 
stained volva. A not her widely dist ri buted but rare white species, V, pusffiaf-V, parvuia). 
is c ven more petite than V. hypopithys. It has a slightly larger white or grayish volva, a 
non-puhescent stalk, and a striatc cap margin in age, and is more frequent in gardens, 
grcenhouscs, lawns, and roadsides than in the woods, See also the species under V, smithii. 

♦Just bc thankfuh as I am, that I didn't measure the spores! 
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Voharielta smil hi i is a small rare species with a prominent volva, Nole size in relation to cypress 
coneat uppernght. 

Volvariella smithii (Smilh’s Volvariella) 

CAP 2-5 cm broad, broadly conical to convex or plane; surface not viscid, usually some- 
what fibrillose at the margin; white, but often tinged buff to pinkish-huff at center. Flesh 
rather Soft, white. GILLS white becoming pinkish, broad, dose, free (at least in age). 
STA LK 3-5 cm long, 3-7 mm thick, equal or enlarged al base, white, covered with fine white 
hairs (pubescetit). UNIVERSAL VEILmembranous, forming a large, prominent, saclike 
volva at base of stalk; votva brownish to ochre or ochre-stained, usually lobed. SPORE 
PRINT pinkish to sordid flesh-color; spores 4 r 5-7 * 3-4 microns, clHpiical, smooth. 

HABITAT: Solitary or in small groups in soil or humus in woods; known only from the 
west coast, rare, The specimem in the photograph were growing under pine at New 
Brighton Beach State Park near Aptos, California, in February, 

EDIBILITY: Unknown, but too small and too rare for anyone to care. 

COMMENTS: This is oneof seve ral small, uncommom white to grayish Volvariellas. It is 
also one of several mushrooms to be named af ter Alexander S mith, the foremost autbority 
on North American mushrooms. The brownish to ochraceous-sta i ned volva, whitish cap, 
and small size distinguish it. Other small species include: V . taylori, widely distributed but 
rare, with a gray to pinkish-gray cap and a brown to grayish volva; and F. viUosavolva 
of eastern North America, with a gray to grayish-brown cap and a w T hite volva that has 
long mycelial hairs. For small, pure white Volvariellas, see V. hypopithys* 

Volvariella bomby cina (Silky Volvariella) 

CAP 5-20 cm broad, oval becoming bell-shaped or convex and in oid age sometimes 
nearly plane; surface dry and covered with long silky fibrils (usually more coarsely fibril- 
I ose at margin), white to yeilowish (often palest at margin). Flesh tbin and rather Soft or 
Oaccid, white. GILLS crowdcd, free, broad, white when young becoming flesh -c o lo red or 
pinkish as the spores mature, STALK 6-20 cm long, 1-3 cm thick, usually tapered upward 
or en la t ged below, often curved, smooth, w r hite, firm. UNIVERSAL VEIL membranous, 
of ten areolatc or scaly, forming a thick, long(deep), saclike volva which sheathes the base 
of the stalk; volva white to yeilowish or dingy brown, often lobed, SPORE PRINT 
pinkish to deep flesh-color; spores 6.5- i 0 * 4. 5-6. 5 microns, elliptical, smooth. 
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PLUTEACEAE 


HABITAT: Solitary or in small groups on dead hardwoods or fruiting from wounds in 
living trees; rare but conspieuous, found most ly in warm wcalher It is w id elyd is tri buted 
east of the Mississippi and hasalso bcen found in riparian woodlands in New Mexico and 
Southern California. Elm and maple are among ils favoritc hosts; it also grows on bccch, 
oa k , magno Lia, a nd va ri o u s ot h c r ha rd wo ods . O u r ra i ny seaso n is ap pa rc ni 1 y t o o cold f or it . 

EDIBIIJTY: Edible, and aceording to reports, choiee. 1 haven't tried it. 

COM MF" NT S: It is easier to idcntify this striking rrmshroom than to find it. The silky 
cap, pale color, deep saclike volva* and growth on wood makc it unmisiakable. The latter 
feature plus the pinkish spores (and mature giils) separate it from A mani ta, which also has 
a votva. A yellow-capped variety has been found tn Florida. Other species: K volvacea , 
the edible “Paddy Straw Mnshroom,** sometimes turns up in green hou ses or straw and 
compost in warmer climates, and is fairly common outdoors along the Gull Coast It 
has a brown or partly brown volva and a gray to dark brown or blackish* often streaked 
cap. K surreelt! is a rare but distinctive northern species I hat grows paras i tical ly on 
other mush rooms, particularly Clitocybe ne butans, li is small to medium-sized, with 
a white to grayish cap and an ample volva that is usually lobed. Since ils favorite host is 
common in California, il may oceur there rarely. 


AMANITACEAE 




spores 


MEMBER5 of this fa mily have white spores, white to pale-colorcd gi 1 1 s, a universal veil 
that envelops theyoung mushrooms, and in most cases, a volva. Many are also iurnished 
with a partial veil and the stalk is cleanly separable from the cap. 

There are two genera: In A manit a the universal veil is membranous, warty, powdery, 
or cottony; in Linujcella it is glutinous, manifesting itself as a layer of slime on the cap 
and sometimes the staik. 

The Amanilaceae are most likely to be confused with the white-spored Lepiotaceae, 
which have neither volva nor viscid cap. Microscopically the two families arc distinet by 
virtue of the amyloid or non-amyloid (but not dex trin oid) spores and divergent gi 11 tissue 
of the Amanilaceae, as opposed to the typically dextrinoid spores and parallel to inter 
woven gid tissue of the Lepiotaceae (see p. 19). 

Amanita is of paramount importance to toadsto øl-tes ters becausc it contains the 
deadliest of all mushrooms, as well as some of the most dclicious and beautiful. Limacelh 
is too rare to be o f culinary vatue. 

Amanita "egg;f' resemble puflballs while still envelopcd b> the universal veiL However, when sliced 
open lengthwise (perpendicular to the ground), they reveal the cmbryonic outlme of cap, gills, and 
stalk (lefl and center}, while a puffball (right) is solid withirt. Note difference in shapc between the 
d ead ly pa ison u us A . pha itoides ‘"egg" 1 { ce nter ) a nd l he ed i bJe A * at yptrma “ egg” ( left ), 
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Key to the Amanitaceae 

] . Volva present at base of stalk as a sack, free collar, or series of concenlnc rings A manita, below 

1 . Volva absent or indistinel . 4 * ----*♦*** * * * * ^ 

2. Cap ustially viscid or slimy whcn numi, with om warts or veil matenal; stalk sometimes slimy 

a l so * . Limaceita, p. 29 1 

2, Cap usually with warts or universal veil materiale often dry or slighily viscid but not usually 
slimy; stalk never slimy - Arrmnita, below 


AMAN1TA (The Amanitas) 


Mcdmm-siZiud to large lerrestrial fungt to und most ly in woods. CAP smooth ( boid) or with warts ør 
a t ot t ony pateh or ot her veil tissue. G1LLS typically w hue, creamy. yelløw, or pale grav, c i ose. 
mtachcd or frce. STALK central, usually hollow or siuffed in age and clcanly reparable from cap. 

PAP i lAl. VEIL of len present and in most species forming a memhranous ring on s talk. 
UNIVERSAL VE! L present, usuatly forming a volva at hase of stalk in the form ofasack. rim. 
collar, ur cuncentric scates. SPORE PRINT white. Spores smooth, amy luid ur not amyloid, GiU 
tissue divergent t at bast when y oting. 

LEARNING to recognize this genus should be an over rid ing priority for all mushroom 
hunters, since Amanitas are responsible for 90% of mushroom-indueed fatalities. The 
outstanding attribntes of any A manita— what makes even a rotten A manita not just 
anot her rotten mushroom, but a rotten AM ANITA (and ihcrcfore worthy of your 
attention and respcct)- -are the white spores, pallid gilis* and presence of a universal veil. 
The universal veil completely envelops the young mushroom* but breaks as the stalk 
el o ngate s, nsualiy formi ng a volva (sack or collar or sca les) at the base of the stal k a nd often 
depositing remnants on the cap in the form of a single large pieee of tissue (vol val pstchfor 
many smaller pieces (warts). Obviously* it is important to carefully dig up any unfamiliar 
mushroom so as not to miss the volva* tf it is present. It is also a good idea to cxamine the 
surrounding soil to be doubly sure pieces of the volva aren'i left behind. 

Most Amanitas- -including the most dangerous o nes — are also furn ished with a partial 
veil which, upon breaking, often forms a skirtlike ring(annulus) nearthetopofthe stalk. 
Atone time t hose species withouta partial veil wereplaced in a separate genus, A manitop- 
sis. A feature emphasizcd by most mushroom books is that the giils in A manita are free. 
This is nut necessarily the case, however* aritl this feature is not stressed here. 

The only other genus of agarics consistently equippcd with a volva is Volvaneita, which 
has pinkish spores. Agaruus, Copnnus, and Coninarius occasionally form a volva, but 
have brown to black spores, while Lepiota supcrficially ffesembles A manna but typically 
iaeks a volva and nearly always has free giils. 

A manita is di vided into two large groups (subgenera) based on whether or not the spores 
are amyloid. Half of the species describcd here (including the most dangerous oncs!) have 
amyloid spores. It should be emphasized, however* thal some species with non-amylotd 
spores arc also poisonous. These two large groups are in turn subdivided according to the 
type of volva (see p.264). If the universal ved is membranens ( s kinlike)* a lo ose sack or cup 
is formed at the base of the stalk and the cap is usually bald oradorned with a vol val patch. 
If the universal veil is friable (easily crumbling), il manifests ilself as a series of concentric 
scales or rings around the base of the stem, If the universal veil is semi-friable and 
intcrwovcn with the base of the stalk, it will form a collar or free rim (as in A . pantherina)* 
but not a true sack, When the universal vcil is friable or semi-friable* numerous pieces of 
tissue (warts) are usually deposited on the cap. These warts are typically white, gray* or 
yellow and witha few excepuons(e.g., A . magniverrucata) are readily remo vable- unlike 
thccolored scales of an Agaricus or Lepiota. In faet, they are often washed off by ram. 

In some Amanitas, such as A. ruhescens and A . siivicola, a distinet volva is not formed. 
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DifTererit types of votvas in Amanita. Left to right: A, phaltoides, A. panthenna , A, mus caria, 
A. mbescem. 


However, vestiges of the universal veil on the cap (in the form of warts orcottony tissue) 
s ign ify A mani ta. I n t he ra re in stances i n w h i c h neit her vol va n or un iversa t veil rem na nts are 
visible, Amanitas can still be recognized by their uncanny "Amanita aura.” They are so 
unequivocally elegant and graceful that you quickly learn to tell an Amanita without 
having to dig it up! 

Amanita is a study in antithesis. At one extreme are the most poisonous of all 
mushrooms — the death cap and destroying a ngels ( A . phalioides. A. ocreata , A. vir osa, 
etc.). Every fungophile should learn the telltale signs of these deadly fungi (for more de- 
tails, see pp. 892-893). At the ot her end of the Spectrum are three of the most exquiskely 
flavored of the fleshy fungi A . caesarea, A , c alyptrata. and Æ veiosa. The rest of the 
Amanitas fa il somewhere between these ext rernes: se veral are hallucinogen«: and /or 
poisonous but not normally fatal ( A , mttsearia and A . pantherim ); ot hers are edible but 
scarcely incredible (A. pachycolea and A . rubescens)\ stil! othersare of unknownedibility 
(Æ aspera and Å, magniverrucata). 

I for one do not subscribe to the Wholesale philosophy (as expounded by many 
mushroom mentors) that Amanitas should not be eaten under any circumstances. In my 
hum ble funga! opinion, il is just as easy to carelessly overlook the volva and mistake a 
deadly Amanita for an edible mushroom of another genus as to mistake a deadly Amanita 
for the coceora (A. calyptrata) or grisette (A. vagina la). True, il is skeer stupidt ty to risk 
vour life for the sake of a single meal . however de leer ab te it may be. But the key word here is 
risk —and in the case of a fe w species such as A . calyptrata. A, caesarea , and A. vaginala. i 
don’t consider it a risk for discriminating amateurs to eat them, provided they hecome 
thoroughly familiar with their c ha racte ristics and those of their lethal counterparts. 
Simplistic slogans or catch words such as “Do not eat-a the A manna " often accompl ish the 
p redse opposite of what they intend, Kat her than encouraging people to use their ey es and 
nose and the gray mass between their ears, to approach each and every mushroom with 
disc ri mi nat ion, intelligence, and respect, such adages re in force people 1 s desire for 
expediency by fostering an unhealthy, mindless reliance on shorteuts and glib generali- 
sations. Those who need simple rules should learn how to play dominoes or Scrabble 
rather t han eat wild mushrooms. Adages such as the above can even be misconstrued to 
read: “lf a mushroom isn't an Amanita it won't kill you”— a dangerous assumption! 
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T oo many people eat a nd enj oy cd ib k Amaniias for mc nol to recommend them. Bul at 
the risk of heing redundant, let me reiterate some rules of thc trade. Unless you are 
ABSOLUTELY, INDISPUTABLY, and IRREFUTABLY sure of your Amanita's 
identity, don’t eat tt! (The one adage with whtch 1 wholeheartedly concur is: "When in 
doubl, throw it out!")- !f posstble, have an experienced c o Hector veri fy your ide ntification, 
and collect the species several times before vcnturing to eat it. A bove all, don't rely on a 
single character is tic (such as strsate vs. non-striate margin — seephotoonp. 2S6) to dis- 
tinguish beiwcen ed i ble and deadly poisonous species. Each individ ual mushroom is 
subject to a di ffere nt set of environ mental and gene tic factors— therefore each will be 
slightly different. Only by using a combination of critical c harac te ristics can you rest as* 
sured thal you have a savory coccøra or grisette instcad of a death cap or destroying angel. 
Fu rt hermore, dont assume that two or more Amaniias growing toget hera re the same spe- 
cies. Judge each and every mushroom on its own merits. Finally, always keep in mind the 
possibility of encountering a species not describcd in this book — or any other book! 

My reason for lecturing on the Amanitas at such length is that they never fail to attract 
attention and admiration. Y ou certainly needn’t eat them to enjoy the m, forthey are amung 
the most beautiful and graceful of all fungi, the epitome of impeccability and elegance. 

The fly agaric (Å. mus tar ia ) L with its flery red cap and white **stars M is the most 
spectacular example, of course. Down through the ages it has been compared lo bul! 
testides and male genitalia and worshipped as theearthly incarnation of infinily, divinity, 
and virility (more for its appcarancc, ! suspeel, than for its properties). It is one of thc 
commoncst mushrooms of o ur pine fo rests, yet one never lires of find ingit. The variation in 
color, size, shapc, and “constcllations" is such that each and every one presents a new and 
deliciously different feast for thc eye. i l's hard to resist taking one or two h orne to show off to 
impressionable neighbors or friends, but never is the ephemerality of life soemphatically 
unde rsc ored as when ihey come over the ncxt day to pay the ir respects, only to find a 
writhing mass of beatifie maggots where your blazing incarnation of the cosmos had been! 

In contrast to the flamboyant s piend or of the fly agaric is the subdued and radiant 
warmth of the coccora (A, calyptrata). I say “warmth" be eau se the h uge eggs are so soft 
and cottony that they look positively warm inside. Finding a family of them in rich red 
madronc humus is tike stumbling onto thc nest ofa rare and sccrctive woodland hird. And 
watching a coccora “hatch" — thc round, orange head emerging from ils cottony c øcoon— 
is like watching the sun rise from a blanket of clouds, a quietly inspiring rea ffirma uo n 
of life best experienced alonc. 

Most Amanitasare mycorrhizal. As a result, theyare mosteommon in the woodsornear 
trees. S orne, however, grow in grass or open ground. Amanita attams its greatest 
diversity in the warm temperate zone. lnthesoutheastern United States, for inslance,there 
is a very diverse and bewildering Amanita flora that is beyond the scope of this book, The 
west coast has fe wer species but several are ende mic. 1 n o ur region 1 wo dis I i net floras can be 
recognlzed. The f irst, comprised of northern species, occurs primarily with madrone and 
conifcrs in the late fall and winter. A. muscaria $ A. calyptrata t and A silvicola arc 
prominent examples. The second group has a more southcrly distribution and isassociated 
with oak. Some members of ihis group fruit in the fall (e.g. s A. phalloides) f others in the 
lale winter and spring (e,g., A. velosa, A ruheseem, A. ocreata — see photo on nexl page). 

Amanita is a far more diverse genus than once thought, Despitc a wcalth of studies 
conducted on thc genus, no all-encompasstng monographhas been pub lished. (A volumc 
by David Jcnkins is in press.) Particularly perplexing are thc “ Le p ide llas* 1 : those species 
with amyloid spores and a friablc universal veil that leaves remnants on the cap margin. 
Several hundred species of Amanita occur in North America, including many poorly 
known or unnamed ones; California has over 25 species. Twenty Amanitasare describcd 
here and many others are keyed out. Their elegance and individuality make them a 
fasematingand rewarding group to study, even for those not armed with a microscope. If 
your H ' A manit a ” d oesn* t key øuteonvineingly, try Cystoderma, Armillana, and l^piota. 



Three species cif Arnarjita thal commonly fru it in the spring in association with live oak; A mani ta 
velosa (two at left), a small specimen of A . ocreata (top)* and A. rubes certs (three at right). 

Key to Amanita 

1. Volva saclike (re., forming a true sack ihat sheathes base ot stalk as shown on p. 264); cap 
usually hald or with a cottony or membrano us patch of universal veil tissue or occasionally 
with several patches or non-friable waris . . . 2 

1. Voh a collar]ike(ue., intergrown w ith base of stalk but w ithafreerim), scaly. warty, powdery, or 

ind ist i net but not sadike (see p, 264); cap often with many small pieces of universal veil tissue 
(warts), powder, etc., occasionally with larger pieces 15 

2 V o Iva 1 1 rugh y t hick * la rge; ca pand / or sta I k oft en shag py . fi br i Hose, o r wit h cott on> pa tc hes of veil 
tissue; cap white or tinged brown(especially at center), often bruising brown orreddish, margin 
often striate in age; stalk similarly colored; annulus(nng) absent; spores obtong or e/iiptical, 
amyloid; fairly common in eastern North America, rare in West A. votvataA dose relatives 

2. Not with a bove features . 3 

3. Margin of cap distmetly striate (at leasi w r hen mature); spores nol amyloid 4 

3. Margin of cap not Striate or only faintly so (occasionally striate in age); spores amyloid . . 12 

4. Partial veil present when young, usually (but not always! ) forming an annulus(ring) on stalk 5 

4. Partial veil and annulus absent or rudimentary (bul stalk sometimes scaly) 8 

5. Gills and stalk yellow to yellow -o range; cap b right red to orange (but may fade to ydlow or 

paler in age or sunlight) A> caesarea group & others, p. 284 

5. Not as above; gills and stalk typically white to creamy or very pale yellow 6 

6. Volva often small and mconspicuous; cap brown to gray or sometimes nearly white; growing 

in mixed woods and under hard w oods in eastern Nor ih America A . spretu 

6. Not as above; known only from western North America 7 

7 . Cap bro w n to y ell o w or w h it Uh , h u t i f b ro w n th en usua I ly W it h a y e 1 1 o w ma rgi n, parti al vei 1 ty pi- 

cally (hut nol always!) forming a prominent skirtlike annulus on stalk A . atlyptratQ, p. 284 

7, Cap variously colored, but the margin not yellow; annulus (ring) usually pressed closely tothe 

stalk or poorly defi ned . 48 

8. Cap dark brown lo gray or gray i s h- brown 9 

8, Cap white to pale tan, beige, orangish, pinkish, orange-brown, or reddish-brown 10 

9. Fru i ting body medium-sized to large; cap dark gray Lo dark brown when young, often paler 

in age and often developinga d arker band near inner edge ot st ri at i on s, gi 11 edges usually brown; 

known only from the West A. pathycolea, p. 290 

9. Fruiting body medium-sized to ralher small and siender; cap usually gray. but sometimes 
grayish- brown or brown; giil edges not brown; w idely distri buted 49 

10. Cap white with long st nations; widespread, but rare in West Å . a/ha (see A . vagina ta > p. 288) 

10. Not as ahove; if cap white then with shorter striat ions and usually found near western oaks in 

winter and spring (or even summer); common Il 

1 1, Cap pinkish-tan to orangish, beige, or paler A . vcIosq & Gihers, p. 286 

1 1, Cap orange-brown to reddish-brown, tawny, etc., common in eastern North America, infrequent 

in West ,...*4. fulva, p. 287 

12. Cap greenish to yellow-green, browiiish-ølive, grayish-olive, or nearly white when young, 

often duller (dingy tan, etc.) or with a metallic luster in age . ... A, phaltoidea. p. 269 

12, Not as above; cap usually white or whitish when fresh (bul may diseolor by maturity) . . 13 
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13. Cap white, but discoloring pinkish, brownish, or yellowish (at kast centrally) in age- asso- 


ciatcd with oak; found in California and the Southwest and Texas A. ocreata, p. 271 

13, Cap usually rema in mg white or found elsewhere . . , r . 14 


14. Cap white; partial ved usually forming a distinet anno lus (ring) on stalk ( which may disappear 

in age!); very common in eastern North America, also found in the Pacific Northwest 

A. virosaSt oihers (see A. ocreata w p, 271) 

14. Not as above; partial ved absent or e vanescent; found in eastern North America(do noteatl) 

. Å . peckianatii oihers 

15. Universal veil remnants yellow to grayish-ydlow (check cap for warts and base of stalk for 

volva); cap not whitish . . . , . 16 

15. Universal veil remnants not yellow; cap may or may not be whitish 22 

16. Partial ved absent; giils yellow; found in eastern Nonh America 

A. pardvolvaia (see Æ caesarea, p. 284) 

16 . Not as above * . * ........ 17 

17. Cap bi ight red to orange-red ( but may fade in age); stalk white A. musearia, p. 282 

17. Cap orange to yellow, yellow-brown, or dark brown; stalk white or yellow 18 

1 8 Lo we r sta I k s heat hed wi i h shaggy sca les ( see A rmiliaria & A llies »p. 1 8 V ) 

18. N ot as above 19 

19. Cap sal mon to salmon-pink tv hen fresh; found in mouniains of eastern ILS A. wetlsii 

19. Notas above 20 

20. Base of stalk staining ruddish in age or where bruised; found in eastern Norlh America ..... 

A . fktvorubescem (see A. tupent, p. 278) 

20. Not with above features (if staining as above, then lound in West) 21 

21. Cap yellow lo yellow- brown to dark brown; stalk usually white; common along the Pacific 

Coast A. aspera, p. 278 

21 . Cap yellow-orange to yellow; stalk often colored simiiarly; fruitmg body rather small; common 

in eastern North America, rare in the West A.Jlavocoma, p. 278 

22 . Cap pak ydlow-green to pale yellow to nea rly whitish w ith thi n gray ish, whit ish -buf L or pi nk ish 

to lavender-gi aywartsf which may wash ofl); cap margin not stnate; stalk with an abrupt, sofl, 
rounded bulb al base; spores amyloid; common m eastern North America, especially under 
hardwoods bul also with conifers A. tftrina (see A. porphyriu, p. 279) 

22, Not as a bove ............... , 23 

23. Cap brown lo olive-brown or paler; stalk lackinggrayish patches, terminatmginanabrupt basal 

bulb that is usually split or chiseled longitudinally; llcsh usually staining reddish-brown; 
spores amyloid; common in eastern North America (especially under hardwoods); also 
reported from the Pacific Northwest (but rare) . A. brunnescens (see A, porphyria. p, 279) 

23. Nol as a bove 24 

24. Cap brightly colored (red, orange, or yellow); partial veil present, usually forming an an nu lus 

(ring) on stalk 25 

24 . N ot a s a bov c ( cap may be sord id redd ish or red d i sh-bro w n, pi n klsh -ta n„ etc. ) .26 

25. Vulva usually a senes of concemric rings at apex of bulbous stalk base, but somelimes only a 

single ring or colJar; cap medium-sized to large and bright red lo orange, apricot, yellow- 
orange, or yellow (yellow form rare in coastal Califorma, but common in the Sierra Nevada 
and most of eastern North America) * A . nwsearia, p, 282 

25. Volva usually a single collar al top of basal bulb or of len ind isli ncL, but so meh mes co nsisting of 

several rings; cap small to medium-sved (occasionally large), usually pale yellow ( but some- 
t Lines brightcr),at Limes complctcly covered by veil matenak widespread A. gemmata. p.28I 

26 . Partial veil a bsent (check young spccimcns if pos si ble ) ; cap margin dislinet ly striate; spores nol 


amyloid , , . . . 27 

26. Partial veil present, or if absent, then cap margin not stnate; spores amyloid or not 31 

27, Cap gray to grayish-brown, brown, or darker 28 

27. Cap pale yellow, orangc-buff, salmon, pinkish, lan, or nearly white 30 

28. Cap powdery-mealy; volva if present also mealy A.farinosa (see A. sp. (umdcntificd), p. 275) 

28, Not as above * . 29 
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29. Cap gray or sometimcs grayi ah- brown, with or without warts; upper limb of volva usuaily well- 
developed (bul fails off easily); common in California A. constricta, p. 289 

29. Cap gray to brown to dark brown lo nearly black, usuaily with warts, upper limb of volva not 

well-developud; widespread, but rare in California . . A . inaurata { sec A . constricta, p. 289) 

30. Cap yellow to creamy to whilish; volva usuaily collarlike ( witb frec rim) . A . gemmata, p. 28 1 

30. Cap orange-buff to pale pin kis h-o range to pinkish-tan, beige, or somelimes whitish; volva 

not typically collarlike; ofltn growing in the open {bul near trccs) . , A . velosa, p. 286 

31. Cap ent i rely brown when young, break mg up i nlo large brown scales in age; flesh in stalk usuaily 

staining orange or saffron (and evemually reddish) when cut Lepiota raehodes, p. 297) 

31. Not as above * 32 

32. Cap withcrect, often pyramidal brown wam which usuaily come off easily; stalk and/ or under- 

side of veil with similar warts; spores usuaily dextnnoid. not amylojd , (sec Lepiota. p, 293) 

32, Nol witb above features (but may have som c of tb em); common 33 

33. Somc part of fruitmg bod> usuaily with sordid reddish slams {especialJy the stalk), flesh 

staming dingy reddish when bruised or cut; maggol tunnels also reddish A. rubeseens, p. 276 

33. Not as above 34 

34. Fresh f rolling budy white or whilish (but may age buff, yellowish, browrtish, pinkish, etc.) 35 

34 Nol as above; cap dislinetly colored or witb colored veil material even when young 42 

35. S talk termina ting in a fa i ri y eonspieuous bu Ib, not typically with a rooting portion below the 

bu Ib 36 

35. Stalk without bulb, or if with a bulb, therr also with a tapered rooting base below the bulb 4i) 

36, Volva typically present as a dislinet free rim ( collar) or series of concentnc rings at apex of basal 

bulb; spores not amyloid 37 

36, Not as above; spores amyloid 38 

37. Volva typically c onsis ting of a single light-fitting collar aro und bulb apex, cap often linged 

yellowish or browrtish at center; olien rather siender A. cothurnata(scc A. panthenna, p. 280) 

37. Volva usuaily a series of concentrie rings; cap white lo grayish-white or tinged buff; not 

nnu s ua I ly siender A , muscaria , p. 282 

38. Cap sur face with ralher softand cottony universal veil iissue, Laeking eonspieuous warts, known 

on ly from western Norlh America A. silvicoia, p. 273 

38 , N ol as above ( if cap cottony, then found elsewhere) 39 

39. Cap usuaily with brown warts; stalk often rat her slout {up to 8 cm kmg); known only from 

California, associatcd with live oak A. sp.(unidentifled)(see A ruhestens, p. 276) 

39. Not as above .40 

40. Cap w ithout wa ns or warts obscurc; growing in sand A> toccata, p. 273 

40 . Notas above ; ca p usuaily with d i s ti nel , wel 1-d e ve 1 oped wa rts 41 

41. Cap cove red w i l h la rge , ex&gge rated w a rts ; fa i dy com mo n wi l h oa k and p i ne , k nøwn oniy fru m 

California A . magnivcrrucata, p. 274 

41 . Found clsewhcre, or if found in California then warts smaller and often concentrated al center 

of cap A. cokerUk many others (the“Lepiddlas + '){sce A, tmgniverrucata , p. 274) 

42, Sta Ik arisi ng from a w r ell-developed cylind rical I o j ug-shaped, sametimes hollow, underground 

“tuber”; rare . . (sec Squamanitø, p. 197) 

42. Not as abuvcfbm stalk may ruot deeply or have a bulbøus base) 43 

43 Cap yellow to creamy t the margin usuaily siriate or tubetculate-suiale A. gemmata, p. 281 

43. Not with a bove features 44 

44 . V ol va i nd isli net, p o wde ry, or scaly ; ca p ma rgi n n ot normally s t date 45 

44 . Vol va usuaily p rose n t as a f ree r i m ar col la r on ba sa 1 bu I b and! or margi n of ca p s l riate i n age 47 

45. Found in California 46 

45 . Found in easte r n N o rt h A m c ri ca { espec ia 11 y com m on i n S out hea st) 50 

46 . LJ sually lou nd in open gruund (pastures, ctc. ); partial veil aften disappearing; cap grayish-white 

to gray to bro wnis h-gray, small A . sp. (unidenlified), p. 275 

46. Associated wuh aak; partial veil usuaily forming a persisLeni, prominent annulus; cap white 

lu b ro w rus h A . sp . ( u n iden ti lied ) ( see Å . rub este ns, p. 276 ) 

47. Warts gray and/ or stalk gray or with grayish patchcs; spores amyloid . . A, porphyria, p. 279 

47. Stalk white; warts usuaily white or pallid; spores not amyloid A . pcmtkerina, p. 280 
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48. Cap brown , . A. calyptratoidesi see A. calyptrata, p. 284) 

48. Cap orangish to salmon. pmkish-tan, buff, or even whitish A. velosa, p, 286 

49 Lower part of \olva tigluJ> constricted around stalk. ihe upper part Oarmgomward (see pholo 
on p. 289) , . * . A, canstricta, p. 289 

49. Not as above; volva sacilke ...... >L vagina ta, p. 288 

50. Cap pallid beneatha thi n coating ol pinkish-tan to browntsh- o range universal veil matenaland 

often with several large ehunk> warts at center; found m woods in Southeast . A. raseitincta 
50, Not as above . . .. ■ 51 

51 Cap distmctly pinkish when fresh; usually found in open; Southern Å . satmonea 

5 ! , Nol as a bove 52 

52. Cap with concentrically aira nged brown to grayish-brown universal veil reirmants (scales); 
partial veil e vanescent; known on ly from the Soulheasi A. kesleri 

52. Nol as a bove; cap usually grayish or with grayish warts 53 

53. Cap pale brown to dark grayish- brown, with large grayish warts or patches; partial veil usually 

forrnmg a dislinet annulus (ring) on stalk . . A . spissa (see A. pontketiftv, p. 280) 

53. N ot as a bove, ca p gray i s h A . onusla å A . cinereoeortia ( see A. s p . ( u nide ut ified ) , p , 2 7 5) 

A manita phalloides ( Death Cap) Color Pia te 50 

CAP 4-16 cm broad, at first nearly oval, then convex to plane; surface smooth, viscid or 
tacky when moist, often shiny when dry or with a metallic luster; color variable: green to 
browntsh-olive, yellow-green, yelløwtsh, or sometimes white, often darker toward center 
and paler at margin, and often fading in age (to grayish-green, light brown, olive-buff, 
dullyellowish, etc.); sometimes with one or more patches of thrn,$i!ky, white universal veil 
tissue; margin typteally not striatc. Flesh white; odor at first mild, but later quite pungen t 
o r na useati ng ( 1 ike ra w pot a t oes o r c h I or i ne) . G I LLS ad na te t o ad nexed o r f ree , do se , whi tc 
or tinged faintly greenish. STALK 5-18 cm long, 1-3 cm thick, tapering upward orequal 
with an enlarged base; white or tinged cap color, smooth or with minute scaies and fibrils; 
solid or hoilow, PARTIAL VEIL membranous, white or tinged yellow-green, forminga 
persistent but fragile, superior, skirtlike ring which may disappear in age. UNIVERSAL 
VEIL membranous, white, formi ng a saclike volva that sheathes base of stalk; volva thin 
and rat her fragile, usually buriedingroundand sometimes disintegrating. SPORE PRINT 
white; spores 7-12 « 6-9 microns, broadly eliiptical to nearly round, smooth, amyloid. 

Amanita phalloides, showing theclassical features of the deadly Amamtas: presencc of a sack (volva) 
at the hase of the stalk and a skirt or ring (annulus) neai the lop of ihe stalk, plus white or whitish gilis, 
(DonH expect every specimen to be so "elassical," however!) 


i 



Fruiiing body development in the deadly Amanita phnlluides^ At First it is endosed by the universal 
veil, which ruptures to form a voiva at thc base oi the stem as the stalk dongates, 

HABITAT: Solitary, scattered, or in groups or troops in woods or on lawns near trees; 
widely distributed, In our area it is very common under live oak in the fall and eariy winter 
and may even turn up in the summer if moistureis sufficient. In the late winter and spring, 
however, it is largely supplanted by A. ocreata, Perhaps an adventitious (bur hardly 
advantageous!) introduction from Éurope* it has taken a fancy to our native oaks and 
spread like the plague, so that it is now the most abundant Amanda of our live oak 
w o od lands. Heavy fall rains often elieita stupend ouscrop — I havecountedasmanyasone 
hundred specimens under a single oak! Pvc never seen it growing without live oak in the 
vicinity, but in Southern Oregon it grows with other oaks and ineastern North America ti 
has turned up tn numerous localities underconifersas wellashardwoods. Apparentlyitcan 
form mycorrhiza with a wide range of hosts! 

ED1R1LITY; DEADLY POISONOUS! Learn to recognize this species beforeeating any 
mushroom with gills! It is partieularly dangerous because the symptoms aredelayed, not 
appearing for from 6 to 24 hours after ingestion, by which time there is relatively little 
modem medicine can do excepl to treat the victim symptomatically, In the last decade 
there have been one or two deaths in California every time a bumper crop has appeared. 
However, none of the victims were knowledgeable fungophiles, let alone “mushroom 
experts” (as they are often called by the press). The fla vor, ineidentally, is described by 
survivors as excellent — despite the awful oder which develops in old specimens. For an 
account of symptomsand treatment, see pp. 892-893. 

COMMENTS: There is no rational reason why any one should mistake the death cap for 
an edi ble mushroom — but since when were human beingscompletely rational? The teiltale 
signs are: (I ) white gilis (2) white spores (3) partial veil covering thegills, then breaking to 
form a skirtlike ring or annulus near the top of t he stalk (4) membranous white sack (voiva) 
at the base of the stalk (5) margin of the cap not striate (however, I have seen mature 
specimens with small striations on the margin where the cap tissue had apparently 
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Maturing specimens of Amanita phal toides. Note how cap opt^ns out and the partial veil breaks to 
fonrv anannulus (ring) high up on the stalk. Cap eolor is variable: green,yellow r , brownish^even white. 
The cap is u s ua I ly hald, bul s o me ti mes has a thm white paichof universal veil tissue (as show n here). 


collapscd agamsl the gillsl). The ring is someiimes obhterated and the volva can be 
carelessly overlooked, so just to be safe, don't cat mushrooms with any two of these 
charaetcristics unless you are absolutely sure whai they are, Your life is at stakd The 
cap eolor usually greenish, but extremely variable— and the pungem odor in age (it 
reeks of death) plus the association with live oak (in our area) are good secondary fjeld- 
marks. In castcrn North America, A. phailøides can he con fused with A. citrina and A. 
brunnescens (see the key to Amanita and commcnts tinder A. porphyria). 


Amanita ocreata (Destroying Angel; Death Angel) 

CAP 4-15 cm broad, nearly round or oval bccoming convex and finally plane; surfaec 
viscid when moist but soøn dry, smooth, white when young but in age often discoloring 
pinkish, bu ff, yellowish, or brownish, especially toward the center, s o me ti mes with a ve ry 
t hin white pateh of universal ved iissue; margin usually (but not always!) nol striatc. Flcsh 
thick, firm when young, white; odor mild, bccoming disagreea ble in old age. GILLSat firsi 
aduate or adnexed. someiimes free in age, dose, white. STALK 6-20 cm long, 1-3 cm 
Ihiek, tapered upward orcqual withancnlarged base, white, often fine ly powdered or scaly 
atapex oroccasionally throughout; hollow or solid. PARTIAL VEIL membranous, white, 
f o rining a ve ry fragile superior or apical skirtlikc ring or shrcdding in to pieccs or 
disappearing ertirdy. UNIVERSAL VEIL membranous, white, forming a sadike volva 
thatsheathesthe base of the stalk; volva often large and ampie, but someiimes thin. SPORE 
PRINT white; spores 9-14 * 7-10 microns, broadly clliptical to nearly round, smooth, 
amyloid. Flesh turning bright yellow in KOH (potassium hydroxide). 

HABIT AT: Solitary to widely scattered or in small groups on ground under oaks, known 
from Marin County in California east lo the Sierra Nevada foothills and south to Arizona 
and Texas. In our area ii is associaied with live oak and is common i n the winter and spring, 



A mamra ocreara, This dcadly poisonous Amanita is pure white when young but usually discolors 
(pinkish, browrush, ochre, etc.) on thc cap as it ages. Note the fragile partial veil, voluminous volva, 
and white giils. See Coior Plate 53 for its eastern counterpart 

usually af ter A phaiioides has Finished fru i ting. It is quite nu me rous, butdoesn't normally 
produce the buge crops typical of the latter species. Related "destroyinga ngels" areabun- 
dant under hardwoods and conifers in eastern North America, and to a lesser extent, the 
Pacific Northwest (see comments), 

ED1B1LITY; DEADLY POISONOUS? It doesn’t enjoy the same notoriety as A. phal - 
hides, but is just as dangerous, and in some regions (such as Southern California), it is the 
more common of the two. It recent ly caused several deaths near San Diego. The \ictims 
were apparently starving illegal aliens who ate the mushrooms out of desperation. 

COMMENTS: This elegant, pristine-pure, lethal-looking Amanita is our only white 
mushroom with both an annulus (ring), a true sack (volva) at the base of the stalk, and a 
non-striate (or only rare ly striate) cap margin. The species epithet ocreata means 
“sheathed," a reference to the voluminous volva which may extend as much as halfway up 

Amanita ocreata vanes greatly in stature, as shown here. Left: A robust spccimcn that could easily 
be mistaken for the pale form of A, calyptrata f and is just as hig). Right: A siender, graceful mature 
specimen thal could be mistaken for a washed-out A. vefasa. 
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the stalk, though it is often much smaller. The partial veil is quite fragile, however, and 
often turns to shreds rather than forming a distinet ring (annulus). The sinister name 
“destroying anger also e mb races three closely related, deadly poisonous* pristine-white 
“veiled threats" A. virorøtCOLOR PI, ATE 53)*Æ verna, and^I. bisporigera. All three 
are common in castern North America — especially under hardwoods — and have been 
reported from the Pacific Northwest, but not from California. They closely resemble A 
øereata, but are often more siender and do not discolor as much in age; also. A. verna 
supposedly doesn’t yellow in KOH. A. virosa is distinguished by its mund spores and scalier 
stalk, while A . verna has elliptical spores and A. bisporigera has2-spored basidia and 
round spores. A. alba and the pale (while to creamy) form of A. calyptrata are easily con- 
fused with these species, butalways have astriatecap margin and non-amyloid spores. Be 
ver) careful A. otreata sometimes has a siriate cap margin (see photo on p. 286)! Other 
species; A . mutabilis is an eastern species with a white or pin kish-ti nged cap. it hasa sac- 
like volva and amyioid spores, stains pmkish when bruised, and often smelts like anise. 

A manita silvicola (Western W oodland Amanita) 

CAP 5-1 2 cm broad* convex to plane; surface dry or siightly viscid when moist, white (but 
occasionally discolored in age), covered with flattened cottony or flu ffy- powdery universal 
veil tissue; margin often hung with veil remnants and extending beyond the gilis, not 
striate, Flesh white; odor mild orslightly soapy. G1LLS white, close, adnate toadnexed or 
free, edges frnely powdered or cottony. STALK 5^12 cm long, 1.5-2. 5 cm thick, usually 
rather stout, terminating in a basal bulb which is up to 5 cm broad; white (or sometimes 
brownish-stained), usually po wdery or with cottony scales. PARTIAL VEIL white* 
delicate* forming a slight ring or fibrillose zone or disappearing entirely, UNIVERSAL 
VEIL cottony, white, forming a scaly or ind istinet volva consisting of cottony white zones 
or patehes at base of stalk which often disintegrate or remain in the ground. SPORE 
PRINT white; spores 8-12 * 4.5-6 microns, elliptical, smooth, amyioid. 

HABITAT: Solitary orinsmallgroups in mixed woodsand undereomfers(e.g„ Douglas- 
fir); known only from the Pacific Northwest (where itis fa irly common in the fail, part i- 
cular ly in campgroundsj and California. 1 have found it only once in ourarea, in December. 

EDIBILITY: Unknowm Do not experiment! 

COMMENTS: T his attractive Amanita can be told at a glance by its cottony white cap, 
rather stout stature(f or an A manita)* and enlarged stem base(see photo on next page). The 
cap lacks the prominent warts characteristie of A. magniverrucata. A. cokeri . etc., and the 
volva is not saclike as in the destroying angelsf/L ocreata, A. virosa , et al). Also, the stalk 
lacks the tapered, pointed, rooting base so characteristie of A. toccata. Theattached giils 
and ind is ti net volva suggest ArmiUaria, but it has that ineffable Amanita “aura.” Also 
seeÆ smithiana( under A. magniverrucata) , a larger version of A . silvicola. 


Amanita baccata (Sand Amanita) Color Plate 54 

CAP 4-10(12) cm broad, convex becoming plane; surface dry or siightly tacky, white (but 
often dirty and sometimes discolored buff in age), with obscure mealy to powdery warts or 
flattened universal veil remnants which may disappear in age; margin often hung with 
veil remnants, nol striate. Flesh white, soft, fragile; odor mild orslightly pungent. GILLS 
close or crowded, white, becoming dingy yellowish in age, usually adnate oradnexed, but 
sometimes free. STALK 5-18 cm iong, 0.5-2. 5 cm thick, with a long, tapered, often 
pointed rooting base below a slight tod is tinet bulb; d ry, white, s orne ti mes with y ello wish or 
buff stains; usually s orne wh at fibrillose or with delicate ragged or powdery scales; 
apex often striate. PARTIAL VEIL white, cottony, very fragile; disappearing or forming 
a thin* poorly defined superior ring on stalk. UNIVERSAL VEIL friable* white, forming 




Lefl: Amanda xilvn ala Jacks the sadike votva of A * ocreataund the tape red rooting base of A. bact am. 
Right Amaru ta baccaia grows in sand; nole pointet! rooling base (see coior plate for view of cap). 

an indisfinct volva or a sealy zone just above the bu Ib, SPORE PRINT white, spores 
10-15 K 4-6.5 microns, more or less cylindricål, smooth, amyfoid. 

HABITAT;Solitary or in small groups in sand or sand y soil (often buried),associated with 
oak and / or pine; distribution spotly reported from Southern Europe, northern Africa, 
and Michigan— ~ frequent in ourarea in the fali and winter, bul never in large numbers. 

EDIBILITY: Unknown 

COMMENTS: Also known as A . boudieri, this is an i nelegant but odd ly charming 
Amanita . The tapered, rooting slem base, soft flesh, absence of prominent warts on the 
cap, cylindrical spores, and habitat in sand form a most distinclive combination of 
features. The eap may scarcely poke above the ground and along with the rooting base, is 
usualiy covered withdirt or sand (see photo), The fruiting body deeays rapidly and is hard 
to keep in one piece. For these rcasons and many more, it is one of my favorite Amanitas. 

A manita magniverrucata ( Pine Co ne A manita) Coior Plale 55 

CAP 7-20 (30) cm broad, nearly round becoming broadly convcx or plane; surfacedry or 
slightly viscid when moist, covered with large (up to 2 cm broad and 1 cm high!), persistent, 
strongly-attached warts, the warts pyramidal al firsl becoming truncat ed or moreflattencd 
in age; coior white to creamy-white becoming y ello wish-buff or lan in old age (sometimes 
with darker stains); margin usualiy with coltony veil remnants and extendingbeyond the 
giils, not striatc. Flesh thick, firm, white; od or unpleasant in age (like chlorinc or dirty 
sæks). GILLS adnate to adnexed or free, cl o se, white or creamy, ddicately powdered. 
STALK 7-12 (20)cm long, 1-4 cm thick at apex, rooting deeply in ground, equal above or 
tapering upward from a thicker base or bulb (up to 6 cm broad but sometimes incon- 
spieuous), the rooting portion bciow the bulb tapered downward; white throughout or 
with browmsh to yellowish-buff stains; firm, rather tough. PARTIAL VEIL white, mem- 
branous, usualiy forminga fragile, superior, skirtlike nng on stalk, U NIVERS AL VEIL 
warty and friable, forming a sealy volva consisting of concentrically arranged rows of 
warts or scales at apex of bu tb, t hese sometimes disappearing inage. SPORE PRINT white; 
spores 8.5-12.5 * 5. 5-8. 5 microns, elliplical to nearly round, smooth, amyloid. 

HABIT AT: Solitary to gregarious under live oak and pine; known only from Ca lif omia, 
but related species (see comments) are widespread. In ourarea it is not uncommoninthe 
falk winter, and spring. It develops slowly and persists for wecks without decaying. 
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Lefl: A manna magniverrucata, top view of cap, Note the exaggt' rated warts. Right: Amamtaeokeri 
is a somewhat similar whitish species with smalter warts on the cap. 


EDI Bl LIT V: Unknow r n — do not ex penment! It belongs to the “Lepidellas," a subgroup 
of Amarjita that contains both poisonousand hafmless species. 

COMMENTS: One of our most spectacular mushrooms the large, erect warts on the cap 
set it apart, making it look like a white pine cone or a glob of meringue (buttons resemble 
the Sierran puf fbal I, Calvatia scuipta). It is one of several large, white, warty Amanitas 
that foryears have passed under the names^ . strobiiijormis and A . solitaria. However, our 
species is quite dis ti net because of its exaggeraied warts, and has recently been rewarded 
witha name of its own, It has several large c o un t er parts ineasternNorth America with an 
unpleasant, often chlorine-like odor and more fragile warts, induding; A. chiorinosma, 
A. polypyramis (especially large), and A . rhopalopus{ with a large, deeply rootmg base); 
A. ravenelii, with brownish imbricate (shingled) warts or scales; and A. daucipes, which 
often has a pinkish- or orange-tinged stalk. Æ cokeri is a common eastern oak~ and pine* 
toving species that also occurs in California. It has smaller (to 5 mm broad) but firmly- 
attached warts mainly at the center of the cap, a mild odor, a rooting bulb on the stalk, and 
an annulus (ring) and volva (see photo above). A. snut hia na grows under conifers in the 
Pacific Northwest. 1 1 looks something like a matsut ake or large Å, silvicafa with its poorly 
developed cottony warts, unpleasant odor, and ragged or shaggy stalk withanenlarged but 
scarcely pointed base. There are many o ther cløsely related white or pallid species (the 
"Lepideilas”), particularly insoutheastern North America (e. g., A. abrupta , witha broad, 
abrupt basal bulb; A . iongipes , usually odorless with a pointed, often flattened, rooting 
bulb; A. t hiers ii. with a shaggy stalk; A. atkinsoniana and A. cincreopannosa. with a 
grayish veil; and A. prae grav eolens, with a whitish to pinkish* tam scaly cap and non- 
bulbous stalk). "Lcpiddlas" grow on lawns as well as in the woods t andare often difficull 
to identify without a microscopc. They should not be eaten. 

Amanita sy?. (urtiden tified) (Anonymous Å manit a) 

CAP 2.5-5 (8) cm broad, convex becomingplane; surfacedry, whitish togray, covered with 
darker (gray to brownish-gray) mealy or powdery warts w r hich are easily obliterated; 
margin not striate. Flesh white, odor rat her pungent in age. GILLS usually adnate or 
adnexed (rarely free)* dose, creamy- white becomingdingy yellowish or yellow is h-o range 
in old age. STALK 2*4 (7.5) em long, 0.4-1 cm Ihick, equal ortaperingdownward, some- 
times with a short, rooting base or swollen slightly above the base; white and striate above 
the ring, dingy whitish or tinged cap color below and somewhat scaly. PARTIAL VEIL 
membranous but very fragile, disappearing or førming a superior, median, oreven basal 
ring on stalk. UNIVERSAL VEIL friable, meaiy-pøwdery, formingan indistinet or scaly 
volva in the form of obseune grayish scales or powdery- mealy warts over lower portion of 
stalk. SPORE PRINT white; spores 7-11« 5-8.5 microns, elliptical, smooth, amyloid. 



Anuinita sp. (unidemified). An odd, unimpøsing species t hat is locally abundant mpasturcsand open 
gro und. Note the small size, stocky s tat ure, and grayish warts on The cap. The fragile partial veiland 
vnlva arc casily oblilcrated . 

HABIT AT: Scattered to gregarious in pastures, open fields, hard-paeked ground, under 
Irees, etc- Fairly comnion in our area in the fali and winter and sometimes very abundant, 
It usually grows in the open s often mingling with Agaricus campestris and Agaricus 
cupreohrunneus, which it superficially resembles. Apparently it is not mycorrhizal. 

EDIBILITY: Unknown. Do not experiment! 

COMMENTS: This anomalous, anonymous A manna is quite unamanitaJike with its 
short stem, compact mealy-warty, grayish cap, and predilectiem for growing in meadow T s. 
The volva is so fragile that it may disappear, but the warts on the cap signify A manit a 
A. farinosa is a similar species (eap small, powdery-mealy, gray to brownish-gray, etc,), 
but has non-amyloid spores, a slriate cap, no partial veil, and grows in fo rest s orat their 
edges. It is widespiead but rare in the West. Two similar grayish species, A. ctnereocania 
and A. anus ta, are larger and apparently resÉrictetl to eastern Norlh Amenca; the latter 
usually grows in sandy sod. 

A manita rubescens (Blushing A manit a; The Blusher) 

CAP 4-1 2 (20) cm broad, convex becoming plane or shaLlowly depressed; surface slightly 
viscid or dry, at first covered with white, pinkish, brownish, or grayish warts, the back- 
gro und white at first, then flushed sordid reddish, pinkish, reddish-brown, brown, etc.; 
margin usually not striate. Flesh firm, white, slowly reddening when bruised; odor mild, 
taste mild or latently bitter, G VELS adnate to adnexed when young, sometimes free in age; 
dose, white or pallid, sometimes staincd redd ish. ST AL K 5- 1 4 (20) cm long, I -3.5 cm thick, 
equal or enlarged downward to a swollen base(bulb); at First white, soon staincd sordid 
reddish, reddis h-b ro wn, or pinkish below the ring and often somewhat scaly; white or 
tinged pinkish above. PARTIAL VEIL membranous, white or linged reddish, forminga 
fragile, superior, skirtlike ring on stalk. UNIVERSAL VEIL fria ble, forminganindistinet 
or scaly volva (Le., disappearing or leaving sordid reddish scaly zones at base of stalk). 
SPORE PRINT white, spores 7.5-10.5 * 5-7 micro ns, el tip tical, smooth, amyloid. 

HABITAT: Solitary to scattered or in groups in woods and under trees, partial to oak but 
alsø found with conifers; common and widely distributed. In our area it is monogamous 
with live oak and usually fruits twice— a small flush after the first fail rains, and a larger 
crop in the late winter and spring ( Feb ru ary- April) when A. velosa and A , ocreata 
“bloom/* It can also turn up in the summer in faet, l 1 ve found it every mønth of the yearf 

EDIBILITY: Not recommended, It is edible when cooked, but indigestible or even 
poisonous raw, and it is easily confused with poisonous species, It is highly esteemed in 
Europe (ehiefly France), but our local version does not have a good fiavor. 
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Amanita rubescem is exiremdy variable m size, stature, and color, but always stams dingy reddish 
(often slowly), These whitish-capped specimens are small; more can be seen below and on p. 266, 

COM MENT S: The “blushing” of the cap, stem, and llesh is the one infallible fiddmark 
of this fickle fungus. The blushing process is slow to manifest itself and is best seen on the 
lower stalk or around the ed ges of maggot tunnels (see photograph below). In other 
respects it is an exa spe ratingly variable Amanita, Young specimens may be pure white 
(in our form), while older individuals usually develop strong reddis h or brownish tones. 
The warts may be evenly disposed over the entirecapsurface, orconcentratedat the center, 
or more prevalent toward the margin, or completely absent (especially in rainy weather). 
Mature specimens are sometimes mistaken [orA . pantherina (if they are brownish), ortven 
A muscaria (if they are reddish), but the ind isti net volva, reddish stams, and amyloid 
spores separate it. Pure white bu tt ons, on the other hånd, resemble the A. sirobiliformis 
group (see A . magniverrucata ), but lack the tapered, rooting base of those species. They can 
aiso be con fused with the “false blusher” (see below). The attached gi Ils and absence ofa 
volva can lead t o co nfusion with Arm Maria, but oncc againthe reddish stainsdistmguishiL 

The K tru t" A , rubescem that is so common in eastern North America dif fers from our 
form in several respects. Its universal veil is grayish to dirty pinkish and its cap is soon 
reddish-brown to flesh-color to brown orolive-unged, while ours is often white. Also, it is 
a mueh larger, taller, and more statdy fungus, and is often parasitized bya pallid to pinkish 
mold (see photo on p. 884), whereas ourform is not. In fact,about all ihat our version has in 
common with the “true” A . rubescem is its blushing behavior — and it may eventually 
prove to be a distinet variety or species. (Perhaps we should appoint an a*//iorcommittee 
to investigate the problem!) 

Also common under live oak in our area is the “false blusher” — an unidentified and 
probably unnamed species that closely mimics our yt. rubescem in e very respect save one: 
it does not U blush,” Its bu Ib is offen brownish’Stained, however, and like A. rubescem it 
is whitish when young, browner in age, and has warts on the cap. Its edibiiity is unknown 
- anot her good reason not to eat A. rubescem! 


Amanita rubescem. Leffc Mature brown-capped specimens; nole warts ora cap and i ndi sti net volva. 
Right; t ven the maggot tunnels stain reddish, as showo in this dose-up. 



278 


AMANITACEAE 


A manit a aspera (Yellow-Veiled Amanita) ColorPIate56 

CAP 4-12 (15) cm broad, nearly round toconvex, then plane; surface visrid when moist, 
dark brown to grayish- brown, yellow-brown, or bright yellow, covered with yellow mealy 
or powdery warts which beeome flattened and grayish todingy buff in age or occasionally 
disappear; margin not striate or only faintly so . Flesh white or tinged yellow, soft. GILLS 
white or creamy-yellow,' close, adnate to adnexed or free. STALK 5-15 (20) em long, 
0. 7-2.5 cm thick, equal or tapering upward, tbe base often enlarged; white to pale yellow 
above the ring, white to yellow, buff, or grayish-tinged below; base often with orangish, 
redd ish, or brown stams (on exterior or inlenor). PARTIAL V EIL membranous, white or 
pale yellow above, bright yellow to gray ish -yellow on underside; fomningasupeno^skirt- 
like ring on stalk. UNIVERSAL VEIL powdery, friable, forming a scaly volva (scaly 
zones and/ or yellow to grayish-yellow powdery scales) at base of stalk, bul volva easily 
obliterated. SPORE PRINT white; spores 8- 1 2 * 6-8 microns,eHiptical,smooth y arnylokL 

HABIT AT: Solitary to scattered or in small groups under both hardwoods and conifers; 
common in our area and throughout the Pacific Northwest, but seldom in large numbers. 
It often grows with A . mwsearia in ourcoastalpineforestsand the twomakeacolorful pair; 
it is also frequent in our oak -mad ron e woodlands. Rat her than fruiting in one large, 
spectacular burst like A. calyptrata and A. muscaria, it ns ua l ly keeps a lower profile, fruit- 
ing rather sporadically throughout the mushroom season. 

E DIBI LITY: To be avoided, Chemical analysis has failed to reveal the presence of 
amanita-toxins, but this does not mean it is edible. True, the European form is edible 
(accordi ng to one source), and if our form were poisonous we would probably kno w by now 
— but why iempt fate when tbere are so many ot her safe, savory mushrooms available? 

COMMENTS: This elegant Amanita is easily recognized by its powdery yellow universal 
veil and yellow partial veil. Fresh specimens are among our most lovely mushrooms, The 
cap color ranges from yellow through yellow- brown to dark brown and is apt to bewilder 
the color-conscious beginner. A. pantherina and A , gemmata are often confused with A, 
aspera, but have non-amyloid spores and white veils plus a collariike volva. A* ftavo- 
rubescens (-A. jlavorubens) is a very simdar if not identical species w ith a yellow-orange 
to yellow or yellow'-brown cap. It is common in eastern North America, cspecially under 
oak. A.flavoconia is also si milar, but is smaller and never brown and is rare in the West. 

Amanita flavoconia 

CAP 2. 5-7. 5 (10) cm broad, nearly oval becoming con ve x or plane; surface viscid when 
moist, bright orange to yellow-orange or yellow, or orange at the center and yellow at the 
margin; adorned with scattered yellow warts which may disappear in age orrainy weather, 
margin not striate or only faintly so. Flesh rather thin, white. GILLS adnate lo adnexed or 
free, close, white, sometimes with yellow edges. STALK 4-10 cm long, 0.5-1. 5 cm thick, 
tapering upward or equal with an enlarged base; smooth or somewhat scaly, yellow or 
sometimes white, PARTIAL VEIL memhranous, forming asupenor, skirtlike ring which 
usually has a yellow underside. UNIVERSAL VEIL friable, forming a scaly volva consis- 
ting of powdery yellow scalesand patchesat base of stalk which wearoff easily or disappear 
in age. SPORE PRINT white; spores 7-1 1 K 3.5-5 microns, elliptical, smooth, amyloid, 

HABIT AT: Solitary to scattered or gregarious in woods(mainly under hardwoods, but 
also with conifers); often abundant in summer and early fa 11 in eastern Nonh America, but 
rare in the West. (Il oceurs in Arizona and has been found in nort hern California.) 

EDIBILITV: Unknown. Do not experiment! 

COMMENTS: This beautiful Amanita looks like a miniature A. muscaria, and is often 
mistaken for the yellow-orange form of that species. However, it does nol have concenlrie 



AMANITA 


279 


rings at the base of the stalk and is much smaller. The yc llow vcil remnants arc rcminiscent 
of A. wpera, but the cap is orange to yellow rat her than yellow to brown, and the stalk is 
often yellow as well Other species: A.frostiana of eastern North America is similar, but 
has whilish to buff warts* a more dislinet volva, and non~amyloid spores. 

A manita porphyria ( Booted Amanita) 

CAP 3-12 cm broad, convex to plane or broadly umbonate; surface slightty viscid when 
moisi, gray to grayish- brown, often with a subtle purplish casl; ustially adorned with 
scaltcrcd grayish (or sometimes whitish) warts, these sometimes merging to form a patch 
or often wearing off or washing away; margin not striatc or only faintly so. Hesh white; 
odor often turniplike in age. GILLS adnale lo adnexed orfree, close, white or sometimes 
aging or bruising grayish. STALK 5-18 cm long, 1 -1 .5 cm thick at apex, cqual above with 
a large, soft, abrupt, ro und cd or flatxcncd bulb at the base; bu lb often c lefl; white or pale 
gray above the ring, gray or with grayish to grayish-brown or purple-gray patches below. 
PARTIAL VEIL membranous, forming a superior, skirtlike ring which often collapses 
or disappears in age, ring gray or grayish-ycllow. UNIVERSAL VEIL somewhat mem- 
branons but also friable; forming a eollarlike volva(frec rim) aro und the apex of bulb or 
leaving scattered grayish patches or disappearing, SPORE PRINT white; spores 7-10 
microns, round, smooth, amyloid. 

HABITAT: Solitary, scattered, or in small groups under con ifers; wide ly distributed in 
northern North America. It is fairly common in the Pacific Northwest but rather rare in 
Calilornia. I have yet to find it in our area. 

EDIBILITY: Poisonous?? Do not experiment! 

CGMMENTS: The abrupt, soft, rounded, basal bulb and grayish colordisiinguish this 
conifer-loving Amanita. The volva may have a free margin but is not truly saclikc, In 
eastern North America there arc tw r o related species with a prominent basal bulb: 
A. ciirina f-A. mappa) is very common (mainly under hardwoods) and rather slim, with 
a pale yellow to ycllow-green to whilish cap and buffy-white to pinkish or lavender-gray 
warts; A brurmescem, also fond of hardwoods, has a brown to olive- brown or paler cap. 
a stalk thai slains reddish-brown, and a longitudinally split or chiselled basal bulb; it has 
also been reported from the Pacific Northwest Ncithcr of these A manilas shouldbcea ten. 


A manita porphyrw Note large basal bulband grayish patches on stalk, Cap is purple-gray to browm 



Amanita pantherina, young bu tt on at right, malurt spccimen al left, intcrmediaie stages beiwecn. 
Note thc collarlike volva (i.e,, the free rim of the basal bulb). 

A manita pantherina (Panther Amanita) 

CAP 5-15 (25) cm broad, nearly round or convex becoming plane to slightly depressed; 
surface viscid when moist, color variable; dark brown to lighi brown, t an, dull yellowish, 
or paler (see comments), often darker at center and paler toward margin; adorned with 
many white to pale buff universal veil remnantsf warts), bul these often washed offby ram; 
margin usually striate. Flesh firm, white. CILLS adnate to adnexed or free, cl o se, white or 
pallid, STALK 5-15 (20) cm long, 1-3 cm thick, tapering upward orequal with a basal 
bulb; dry, white oragirg buff; usually smooth above the ring, often scaly below. PARTIAL 
VEIL membranous, white, forming a superior or median skirtlike ring whose margin is 
often ragged or toothed. UNI VERSAL VEIL friabte, white, usually forming a collarlike 
volva (i,e., ad he ring to the bulbexcept for a free rim at apex of bulb), sometimes also with 
scaly or ragged zones above the free rim, or sometimes indistinct (ro free rim). SPORE 
PRINT white; spores 9-13 K 6.5-9 mierons, elliptical, smooth, not amyloid, 

HABITAT: Solitary to scattered or gregarious on ground in woods, widely distributed, 
but especially common under conifers from the Rocky Mountains westward, Inourareait 
fruits from fali through spring and is quile common under pine, oak, and Douglas-fir, 
though rarely in the large numbers characteristic of A. muscaria. In the Pacific Northwest 
and Sierra Nevada it is perhaps the most omripresent of all the Ama nitas. 

EDIBIL1TY: Poisonous! It con ta i ns the same toxins as A, muscaria , but apparently in 
higher concentrations — large doses can be fatal! It is said to be one of the most common 
causes of mushroom poisoning in the Pacific Northwest. 

COMMENTS: The dark brown to tan or duil yellowish cap with whitish warts ard the 
free rim or collar at the top of t he basal bulb are the fidd marks of t his ubiquitous species, As 
is often the case in Amanita, there is c onside rable variation in cap color as well as in size. 
Yellowish forms are difficuh to disti nguish from A. gemmata — generally they are duller 
and often somewhat browner at the center, but the two species appear to intergrade (see 
comments under A gemmata). The cap is never red or bright orange-yetlow as in A , 
muscaria, and the s talk iaeks the grayish patches characteristic of A. porphyria. A. spissa 
of eastern North America is somewhat simiiar, but hasamyloid spores and agray universal 
veil that leaves a powdery-scaly rat her than collarlike volva, A , cothurnata is a slender 
eastern species with a whitish cap that is often tinged yellowish or brown at the center. A 
mushroom meeting this description occurs in ourarea, but is rare. Some amanitologists 
consider A . cothurnata to be a variety of A. pantherina. 
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Amanita gemmata (Gemmed Amanita; Jonquil Amanita) 

CAP4-IG(!4)cm broad, rounded becomingconvex to pJane; s ur face slightly vise id when 
moist, creamy to pak yellow, golde n-yel lo w, or buff (but see comments), often slightly 
darker at the center; covered with whitish universal veiJ remnants(warts) which may merge 
to form a patch or may disappear in age; margin striate or not. Flesh white, fairly thick, 
GILL5 adnate to adnexed or free, close, white, STALK 5-13 cm long, 0.5-2 cm thick, 
tapered upward or equal with anenlarged base; dry, white or tinged yellowish, usualiy 
smooth above the ring and sometimes scaly below, PARTIAL VEIL typiealiy present 
(but absent in var. exarnmlata)> membranous, white; forming a fragile, superior to 
median, skirtlike ring on stalk, or disappearing. UNIVERSAL VEIL friable to somewhat 
cottony, white, usualiy forming a collariikc volva (frec rim) at apex of basal bulb, 
sometimes also with scaly zones above rim, or sometimes forming a thin s heat h mstcad 
of a rim, or sometimes the volva more or Iess indistinet. SPORE PRINT white; spores 
8-13 * 6-9 microns, clliptical, smooth, notamyloid* 

HABIT AT: Solitary, scattered, or in groups in woods or aiong forested pathsand roads; 
w idely distribut ed . 1 n our area it occurs in mixed woods and under live oak s hort ly after the 
first fail rains and less commonly thereafter. In the Sierra Nevada and Pacific Northwest 
it is common under conifcrs i n the spring as well as the su mmerand fail. The mountain form 
differs slightly from the typical form and may eventually be dassified as a separate species. 

EDIBIL1TY: Poisonousl S orne books list it as edible, but other sources say it contains 
the same toxins as A , pant henna and A . nrnscaria. 

COMMENTS: Also knownas A.junquillea, thisattractiveA^ii/rtifacan be distinguished 
from typical Å. paniherina by its yellow to creamy cap and more modest size. ( A , pan - 
therina ranges from small to very large.) Howevcr, a confusing series of “hybrids'" exist 
whosc cap color and degree of toxicity are intermediate between the two species. A , aspera 
and A.flavoconia differ by ha ving yellow veil remnants, whiletheyellow’cappcd form of 
Å , muscaria is larger, with a volva composed of concentnc rings. Sometimes the universal 
veil of A. gemmata forms a cont inuous layer over the entire cap, but d oes not peel off casily 
like the vol val patch of A. caiyptrata. The latter also differs inits large, thick, sacitke volva. 
Other species: A* rmsuloides of eastern North America is a similar, slim mer version of 
Å. gemmata and may just be a regional variation, A ■ breckortii has a double, ncarly basal 
annulus(ring) and a short, tapered, rooting base beneath the bulb. It occurs in our area 
under pine and perhaps oak, but is rare. A small species with an orange cap (sometimes 
yellow toward margin) and no partial veil abo occurs rarely in our area. It may be a form 
of var. exarmulata or it may bc an undcscribed species. 

Amanita gemmata. Lef C Typical spec imens; note collarhke volva. Right; A vernal mountain lorm 
fhat may aclually be a distinet species, It abo has a yellow cap, hul b often s tot kier. It usualiy 
appears when the mords are out. 
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Amanita muscaria {Fly Agaric; Fly Amanita) Color Plates 58, 59 

CAP 5-30 (40) cm hroad, round becomingconvex and finally piane or slightlydepressed; 
surface viscid when moist, color variable: bright red lo blood-red* scarlet-red, or orange- 
red when fresh (vur. muscaria and var. flavivolvata), but of ten fading lo orange, ycllow- 
o range, or paler* bright yellow-orange to yellow* t hen fad i ng ( var.Jormosa); yellow witha 
peachy center! v ar. persicma); or white to buff to silvery~grayi$h-white( var. alba); covered 
at first with a de nse coating of universal vei! fragments (warts) whicharc usualJy whitc(but 
are yellow in \ ar.JIa vivolvata a nd often bu ff or i an in var alba); warts flat lened in age, oflen 
wearing away or washed off by ram; margin usually at least somewhat striate. Fiesh firm 
when young, soft in age; thick, white. Cl LLS adnate toadnexed or free, dose, broad, white 
5TALK 5-20 (30) cm long, 1-3 (4)cmthickat apex, tapering up w ard or equal witha basal 
bu Ib up to 6 cm broad; white or whitish, or somewhat discolored in age, smoolh or 
somewhat ragged-scaly below the ring; often fragile in old age, PARTIAL VEIL 
membranous, usually formmga thin, persistent* median to superior, skinlikeringonstalk 
which may col lapse in age; ri ng white or with yellow patches, margi n often torn ortoot hed, 
(J NI V ERS AL V El L f nable, forminga scaly volva at apex of bu I b consist mg of o oe or more 
(usually 2-4) coneentric rings, SPORE PRINT w hite; spores 9-1 3 *6.5-9 mierom, broadly 
elliptical, smooth, not amyloid. 

HA BIT AT: Solitary or seattered to densely gregarious or in large rings in foresis and at 
their edges, also with planted trees. Common throughout most of the northem 
hemisphere— its fa vonte mycorrh izal mates i nclude pine, spruce, fi r. birch, and aspen. The 
bright red form with white warts (var. muscaria) is ihe common one in western North 
America as well as Europe and Asia. In our area it fruils along with the yellow-warted 
variely from fail toearly spring and is often abu ndant in our Coastal pine forestsand along 
freeways where pines have been planted. It aiso turns up occasionally under oak and 
madrone. In the Rocky Mountains it is common in late summer with spruce and in the 
Pacific North west in the fail with var ion s con i fers. The red-capped form with yellow warts 
(var .flavivolvata) has a Southern distribution but is quite common in our area, The form 
with a bright yellow to yellow-orauge cap (var. fortnosa) is the dominant one ineastern 
North America, in California it iscommonintheSicrraNevadabul ralher rare in the Coast 


Amanita muscaria. Lefk A button compktcly covered with white warts (the universal veil). Righi: 
“bluody mirror of the galaxy . " This large button was frisbee-si/ed when fully expanded ( J oel Leivick) 



Amanita muscaria var. alba closely resembles the more common red- and yellow-capped varieties, 
but has a white to grayish-buff cap. 


ranges, The grayish- white form ( var. alba) is more common in northern regions. Il has been 
found in northern California, but is rare, The peach-centered variety (var persicina) is 
most common in the Southeast. Il is interesting to note ihat wherever A . mitfrariøgrow'sit 
is often aceompanied by Bvhtus edulis, and can serve as a “red flag” indicator for that 
species. Fve even seen a very large ring of A. muscaria locally that mimbered over UK) 
fruiting bodies, with three bulky B . edulis growing right in the middle of it! 

EDI Bl LITY: Poisonous and hallucinogenic — esteemed by both maggols and mystics. 
Fatalities are extremely rare, but it is undoubtedly dangerous in large oreven moderate 
amounts. The effeets vary from person to person, mushroom to mushroom, and from 
region to region and season to season, so that there is no way to determme in advance 
what one’s reaction wili be. Too many people have had unpleasant experiences for me to 
recommend it (for an account of its effeets, see p. 894). Tales of “gelting ofTT by nibbling 
on a piece of the veil or licking the “stars* off the cap arefrivolous. Høwever, the skin ap- 
parently contains greater concentrations of the toxins than the rest of the fruiting body. 
The name “fly agaric,” incidentally, is derived from the ancient practice of using the mush- 
room (often mixed with milk)to stupefy flies. Il is also notable foritsability toconcentrate 
vanadium — a rare, malleable, ductile metal used to add lensile strength to Steel — from the 
soiL 

COMMENTS: The brilliant red form of this mushroom needs no i tu rod uc ti on — it is 
known to every myopic middle-class “mystic" in America. Ils caricature appears on key 
chains, incense holders, posters, candles, curtains, calhng cards, and calendars. Large 
plastic reproductions can be found on lawns and in display Windows, amusement parks, 
and fantasy decor. The ir ony of it is thai few people realize that such a mushroom actually 
exists! The color, of course* is its outstanding fieldmark, plus the mime rous warts on the 
cap, which look like curds ofcottagecheese, or to the morecosmically indined, like “stars." 
(The warts may be w'ashed off by rain, however.) The white gilis, presence of an annulus 
(ring), and scaly volva separate it from other bnght red mushrooms{ notably the Russulas}, 
and, unless you're color blind, it is difTicult to eonfuse it with any of our other Amanitas. 
The cap may fade drastically as it ages, especially in direct sunlighl or af ter a soaking rain, 
but will usually retain at Jeast some vestige of its original splendor, The other color forms, 
particularly the white ene, are nol quite so disti net i ve, and are best recognized by their 
volva, which usually consists of a series of scaly concentric rings above the basal bulb. In 
our area the fly agaric grows bigger than any other Amanita — I have seen “monsters” 
nearly twofeet broad! In such specimens the stalk has difficulty supporting the weight of 
the cap and will break at the shghtesl provocation, or even lopple over of itsownaccord. 
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AMANITACEAE 


A manita caesarea group (Caesar's Ama nita) Color Pia te 60 

CAP 7-20(25 ) cm broad, nearly oval to con vex, becoming broadly convex or plane; surface 
slightly viscid when moist, smooth, or sometimes with one or two pieces of thick white 
universal veil tissue; bright red to orange-red or orange, often fading to yellowjsh oreven 
paler in sunlight or heavy rain; margin conspicuously striate, Flesh thick, yellow under 
the cuticie, otherwise white. GILLS close, broad, ad nate toadnexed ørfree, brighi chrome- 
yellow r or at times egg-yellow, or pale yellow with darker yellow edges, STALK 5-15 (20) 
cm long, 1 .5-3 cm thick, equal or slightly thicker below (but may appear bulbous from the 
thick volva); smooth or with small scales, same color as giils orslightly paler; stnffed witha 
pith or jelly, eventually hollow. PARTI AI, VEIL membranous, form mg a persistent, 
superior and often striate, skinlike ring which is colored like the giils, UNIVERSAL VEIL 
thick, membranous, white, forming a large, rather tough, lobed, saclike volva which is 
attached only to the base of stalk and may have a flange within . SPO R E PR IN T white or 
faintly yellow; spores 8-12 * 6-8 microns, elliptical, smooth, not amyloid. 

HABITAT: Scattered to gregarious or sometimes in large rings, in pine and oak woods in 
Southern Europe and much of the warm temperate zone. 1 ts North American distribution 
parallels that of Lactarius indigo: it is common in the summer under ponderosa pine in 
Arizona and New Mexico, as well as with various pines in Mexico and Central America, 
and a slightly different variety (see comments) occurs in the southeastern United States 
north to Quebec. It has not been recorded from California but is to be looked for in the 
warmer parts of the State (it is apparently supplanted by A. calyptrata). I have seen 
enormous fruitings nearthe Grand Canyon, in August and September. 

EDIBIIJTY: Edible and highly prized in Europe, where it is comidercd among the very 
best of all mushrooms (it is said to have been a favorite of the Caesars), In America, 
however, i t is not so highly regarded, Its fl av or is very simiiartothatof A. calyptrata > which 
is to say, not to everyone's liking. Because of its brilliant color it is by far the safest of the 
Amanitas for the table (but not necessarily the best - see A ♦ vetosaf). 

CO MMENTS:This resplendent pri nce of ihe Amanitas is easi ly dist i ngu ished by its bright 
yellow gilis and stalk, brilliant red to orange cap with striate margin, and thick, volumi- 
nous, white saclike volva. It is a robust fungus that calls to mind >4. calyptrata , In faet, 
it may mimic the latter in having one or more thick patches of veil tissue on the cap, 
especially in dry climates. The variety in e astern North America has a si immer stalk 
(sometimes with reddish fibrils) plus a usually bald, sometimes umbonate cap thai is often 
yellow toward the margin in age, It is now considered adistinel species, A. hemibapfm 
(formerly A. umbonata). Another common eastern species, A . pareivoivåta, is similar in 
color (red to yellow-ørange striate cap and yellow gi Ils), but lacksa partial veil and does not 
have a saclike volva; it is harmless anyway. 'I he poisonous A. muscaria is easily dis- 
tinguished by its warted cap, white gills and stalk, and scaly rather than saclike volva. 

A manita calyptrata (Coccora; Coccoli) Color Plates 61,62,63 

CAF 7-25 cm or more broad, rounded becoming convex and finally plane; surface viscid 
when wet, usually with a large, thick, central, cottony whitish patch of universal veil tissue; 
otherwise typically duli orange to orange-brown, bronze, yellow-brown, or dark brown, 
usually with a paler (yellow) margin, or pale yellow to creamy or whitish (the pale lorm) 
or occasionally greenish; margin usually clearly striate. Flesh firm, thick, white or creamy; 
odor mild becoming slightly unpleasant in age. GILLS broad, close, adnate becoming 
adnexed or free, white to pale creamy-yellow. STALK 7-25 cm long, 1-3.5 cm thick, equal 
or tapering upward, smooth, creamy to yellowishftypical form) or creamy to white (pale 
form) or w r hite to greenish (greenish form); hollow, the cavity often filled with a cottony 
orjellylskesubstance. PARTIAL VEIL membranous, colored i i ke stal kor slightly darker, 




Amtmita calyptrata (™A. calyp troder ma), mature specimens. Note striate cap margin. (Jod Leivick) 


forming a Large but fragile, superior, skirtlike ring on stalk which is easily obliterated. 
UNIVERSAL V El L membranens, white, forming a large saclike volva thatsheathes the 
stalk base; volva thick, ampie, felty orcottony, often lobed, often with a collar or flange 
withim SPORE PRINT white; spores K- 1 1 * 5-6 microns, elliptical,smooth, not amyloid. 

HABIT AT: Solitary to widely scaltered or gregarious on ground in woods; known only 
from the west coast. The distribution of the typical (darker) form parallels that of its 
favorite mycorrhixal mate, madrone: it is common in northern California and Southern 
Oregon, where madrone is also common, less frequent in Washington, where madrone is 
likewise less numerous, then common again on Vancouver Island in British Columbia, 
where madrone is abundant. In our area it usually fruits after the first fail ratns, somelimes 
in tre men deus quantity. The pale form, on the other hånd, is a lale winter and spring 
mushroom. I n our area it favors oak, but never fruits in the large quantities characteristtc 
of the fali (typical) form. In the Sierra Nevada the pale form is prevalent under pine and 
other co ni fers, often forming“mushrumps"(especially in the spring). 

ED I BI LIT Y; Edib le and popular, but with a rather strong, f ishy fla vor that d oesrit a ppeal 
to everyone. T oo many people eat and enjoy the typical form for me not to recommend it. 
However, be absolutely sure of your identification, review the comments on pp. 264-265, 
and avoid the pale and greenish forms, which are easily confused with poisonous species 
(see photo on next page?)- Thecaps are superb stuffed and then broiled. 1 he hollow stems 
can be sliced cross wise (to make rings) and marinated. The flesh does not keep well, so use 
what you pick as s o on as possible. Italian-Americans stalk it with a passion, undoubtedly 
because of its resemblance — in both appearanceand flav or — to their betoved A . caesarea 
ofltaly. "Coccora," “coccoli," and“cocconr(another nickname) are presumably deri ved 
from an Italian word forcocoon— a very apt description of the large, soft, cottony “eggs." 
COMMENTS: For many years this species has been called A. calypiroderma, but the 
name A, calyptrata, first applied to the greenish form, may be the correct one according 
to the International Code of Botanical Nomenclature(whose purpose it is to dispeL con- 
fusion) because it was published first. The typical (darker) formand the pale formare quite 
different incolor, as evidenced by the color plates. I n my opinion ihey merit øf teast varietal 
status (just like the varieties of A . muscaria) because they do fiøfappcarto intergrade and 
are ecologicalLy distinet (see comments a bo ve). The rare greenish form, on the other hånd, 
may be en vi ro n mentally -ind uced (mycologist Harry Thiers suggests it is caused by cold 
temperatures). The typical form of this magnificent mushroom is distinguished by its 
(1) large si/e (2) orange to brown or yel!ow r -brown cap witha yellow margin(3) cottony 
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L*ft: The pale wmter-spring form of Amaniia caiyptrata Right: Oose-up of cap in Amanita ocreata 
(p. 271-272). The pale form of A. caiyptrata is easily contused with thedeadly Å. wreff/fl(seephoios 
on p. 272). A. ocreata usually lacks striatiems (hnc lines) on the margin of the cap f but as evidcnced 
herc, striate or partially stnaie specimens do occur sorne of them with vol val patches! 

white vol val patch or "skullcap” on the cap (4) striate cap margin(5)creamy orpaleydlow 
ti nts to the stal k and veil (6) thick, voluminous, saclike volva(7) non-amyloid spores. Evcn 
beginners have little tro uble recognizing the typical (dark er) form once they’ve seen it 
se veral limes. Ir the deadly poisonous A . phalloides the cap is usually (but not always) 
greenish to greenish-yellow or paler, there is no volval patch orif one is present il is very 
thin, the cap margin is only very rarely striate, the spores are amyloid, and an unpleasant 
pungent odor often develops in age. Veteran toad s too l- testers can differentiale them ata 
glance by theircolor, but beginners should not place undue emphasis on such a capricious 
character. The veil lissue on the cap oi A.genimattnmd Æ/røm/tennacanmimica" patch," 
bul does not peel off easily, and the volva m those species is collarl ike or i nd istinet , not sac- 
like. The pale fortn of A. caiyptrata is easily confused with poisonous Amanitassuchas 
A , ocreata and A. genimata, and 1 cannot recommend it to any but the most seasoned and 
intrepid toadstool-tester. The same goes for the greenish form. A nother va ri etyy originally 
called A. cafypiraiaides, may be a distinet species. 1 have found it only once mourarea, but 
it is quite com mon in Southern Calilorma under oaks. I tsometimes approaches A. veiosain 
size and stature, and has a very poorly formed, appressed or evanescent annulus (ring), a 
brown cap without a yellow margin, and a modest volval patch. 1 1 is etlible, but care must be 
laken in ideniification! 

Amanita velosa (Springtime Ama ni ta) Color Plate 64 

CAP 3-12(15) cm broad, at f irst nearl y oval, soon convex and fina I ly plane; surface viscid 
when moist T smooth, pinkish-tan to orange-buff to salmon, beige, "the color of a brown 
hen’s egg," or sometimes mueh paler (e ven white), often fading; usually with a white patch 
of universal veil lissue or se veral large, thick pieces; margin dlstinctly striate. Flesh 
fa irly thick, white, odor rat her pungent in age. GlfXS adnate to adnexed or free, ciose, 
white, sometimes duil pinkish in old age. ST A I,K 5- 1 2 ( 1 5) cm long, 0.5-1 .5 (2.5) cm thick* 
equal or tapering upward; w'hite or tinged cap color, apex often powdery or striate, 
lower portion smooth or broken into rings or scaies, PARTIAL VEIL usually absent, but 
a rudimentary ring (annulus) sometimes present as a cottony or fibrillose-scaly zone. 
UNIVERSAL VEIL membranous, forming a saclike volva which sheathes the stalk base; 
volva white or tinged cap color, usually buried, ampie but sometimes disi ntegrating or 
obscure. SPORE PRINT white or tinged very slightly pinkish; spores 8.5-12.5 * 6-10 
microns, nearty mund to elHptical, smooth, not amyloid. 


AM ANITA 


287 


HABIT AT: Widely sca ticred to gregarious, common in winter and spring, associated in 
ourarca with live oak but often growing out in theopen(in Helds and aroundtheir edges, 
brushy areas, law'ns, etc.), up to 40 feet away from its mycorrhizal host(whieh is often 
stunted by poor soil conditions). h also occurs in the aspen-conifer forests of the Sierra 
Nevada and with various oaks in the Sierra Nevada foothills and Southern Oregon. It is 
apparently endemic to the west coast and more common in ourarca than anywhere else. 
With A. rubescens and A . ocreata it forms a striking triumvirate of springtime Amanitas 
that are monogam o us locally with live oak. 1 1 is interesting to notet hat when all three form 
mycorrhiza with the same tree, they frequently occupy distinetly different zones or niches: 
A, veiosa typically grows in the open at the outer fringes of the host's roots; A. ocreata 
grows in deep shade near the trunk; and A. rubescens occupies the imermediate zone or 
"shade border" near the perimeter of the branches. 

ED EBE LIT V: Edible and mcredible! Most “objective" fungophiles rate it far superior to 
the betler -known A. calypirata and A , caesarea, At any rate, it is far sweeter. As a bonus, 
it fruits in the spring when there is a paucity of other colleciable delectables. However, 
it is not a good ehoice for beginners. haded specimens shotild be avoided, as they are 
easii> confused with A . ocreata and other poisonous Amanitas. 

CO MM ENTS: The pi nk ish-tan to orange-buff , beige, or paler ca p with striate margi nand 
volval patch or large wart s, absence of a partial veil, saeli ke volva a nd habit of f ruiting in t he 
open (unusual behavior for an Amanita/) are the fallible fkid marks of this handsome but 
variable fungus. In our area it is the last of its elan to appear — often notshowingup umil 
hebruary— bul as tf to make up for its tardiness, it lingers on through April oreven May. 
A. calypirata and A. calyptratoides both have volval patches but are di ffe rent ly colored, 
tend to grow in the woods, and have a partial veik However, A. velosa often has a 
rud i ment ary ring and onespecimenl fo und had a full-fledged membran o us partial veil that 
covered the gilis when young and broke to form an annulus (ring). This lends credence to 
the modern t rend t o wa rd d e-e mp h a s i zi ng gross s t ructu ra 1 (“ F ries i a n") fea tu res a nd pa y i n g 
more attention to Chemical and anatømieal(mjcroscopic) similarities. The obsolete genus 
Antanitopsis (Amanitas without a partial veil) wasincorporatedinto Amanita on just such 
a pretext. The trend may bode ill for the multitudes without microscopes, but it better 
refteeb natural relationships. A. crocea . an eastern and Rocky Mountain species, is similar 
and equally delicious, but has an oranger, usuatly bald cap and orangish scales on the stalk. 


A manitafuha (Taw ny Grisette) 

CAP 4-10 cm broad, oval bccoming convex to plane or umbonate; surface slightly viscid 
when moist, smooth or rarely with large whitish fragments of universal veil tissue; 
orange-brown to reddish-tan, taw ny, or tan; margin deeply groo ved (striate). Flesh thin, 
white, odor mild. GILLS close T adnexed or free, white or creamy, STALK 7-16 cm long, 
0.4-1 .5 cm thick, more or lessequal, usually ratherkmg, white or tinged cap color; fibrillose 
or with a few scales, hollow' in age. PARTIAL VEIL absent. UNIVERSAL VEIL 
membranous, forming a large, loose, persistent, lobed, saclike volva which sheathes the 
stalk base; volva or “bag" white to pale tan or rusty-stained. SPORE PRINT white; spores 
8-10 microns, round, smooth, not amyioid. 

HABIT AT: Solitary to scattered orgreganous under both hard woods and cønifers, often 
in boggy areas; widely distri buted but not yet reported from California. 1 have seen large 
fruitings in the aspen-conifer forests of the Southern Rocky Møumains in late summer. 

EDIBILIT Y: Edible, but hesure of your Identification! 

COM M ENTS: This species is essentially a “fulvous" version of the grisette, A, vaginata, 
and for many years was regarded as a mere color form of that species, The orange-brown to 



Åmanita fuha. Note conspicuously stnate (grooved) cap and absence of a partial veil (anrtulus). 
Cap color ranges from orange-brown to reddish-ian to tan. 

reddish-tan, markedly g roo ved cap, absence ofa partial ve il, large “bagtal the base of the 
stem, and rather tall, siender stature distinguish it. It is quite handsome whenfresh. Othcr 
species: A . erocea is similar but has an oranger cap and pale orange scalcs on the s talk. 

Amanita vaginata (Grisette) 

CAP 3*10 cm broad* at first oval, then convex and finally plane or with a slight umbu; 
surface slightly viscid when moist, gray to grayish-brown, smooth or sometimes with a 
white patch or patehes of universal veil tissue; margin grooved (deeply striate). Flesh soft, 
white to grayish, thin. C1LLS white or tinged gray, adnate to adnexed or free, close. 
STALK 7- i 5 (20) cm long, G.5*2 cm thick, usually rather longand stender; eq ual or tapering 
upward, smooth and white or often covered with delicatc grayish to grayish*brown seales. 
PARTIAL VEIL absent. UNIVERSAL VEILmembranous, formingasadike volva that 
sheathes the stalk but is attached only at the very base; volva white or tinged gray 
(occasionally rus ty-sta i ned), loose, lobed. SPORE PRINT white; spores 8-12 microns, 
round or nearly round t smooth, not amyloid. 

HA BIT AT: Solitary to scattered or in small groups tn woods or under trees; common and 
widely distributed. In otir area it occurs under both hardwoods and conifers, but is largely 
s up pi an led by A. pachycolea and A. constricta. 

EDI BI LITY: Edible when cooked, and fairly good. Though prized in France,it tendsto be 
flaceid, thin-flcshed, and does not refrigerate well. It is one of the safest Amanitasforthe 
table, but see commcnts on pp. 264-265 before eating it! 

COMMENTS; The combination of deeply striatc gray to gray-broivn cap, white giils, 
absence ofa ring, and membrano us sack or “bag" at the base of the stem typifiesagroupof 
Amanitas collectively called A. vaginata. The group is especially complex in the South- 
west, where a number of forms with white to gray or brown capsare common in pooderosa 
and pinyon pine forests after summer thundershowers. Se veral color forms of A. vaginata 
have been desc ribed, some of which are now considered distinet species. One is A.fufaa 
(see description); another is Æ alba, which has a pure white, grooved (striate) cap, a saclike 
volva, and no partial veil. Although edible, A. alba should not be eaten because of its 
resemblance tothedestroyingangclsfÆ ocreata, A . virosa, etc.). 1 have foundit only twice 
in our area, but it is said to be fairly common in some regions. A. vaginata has also been 
called A mani top s is vaginata and Vaginata plumbea 




Lefl: Amaniia vaginata. mature $pfcimen$. The cap does not necessarily feature the small patch of 
universal ved tissue shown here; note sachke volva. Right: CJose-up of the constricted. flaring volva 
of Amaniia c ons frie ta (which otherwisc resembles A. vagina ta). 


A manita constricta (Constricted Grisette) 

CAP 4-1 3 cm broad, oval becoming convex or plane to slightly umbonate; surface slightly 
viscid whcn moist, smooth or covered with a large patch of white to bu ff or grayish universal 
veil tissue which ofte o separates later into se veral pieces; color beneath the veil tissue ( if 
present) gray, or sometimes brownish-gray. Flesh fragile, rather thin, white to grayish, 
GILL5 adnate to adnexed or free, close, white or grayish. STALK 10-16 cm long, U2 cm 
thick, equal or tape ring upward, stuffed or hollowinage; smooth ormoreoften belted with 
numerous delicatc grayish scales. PARTIAL VEIL absent. UNIVERSAL VEIL mem- 
branous, gray to w'hite or buff, often bruising reddish when wet; forming a constricted t 
flaring volva (i.e., lowcr portion of volva constricted around the stalk* upper margin 
flaring outward) which may disintegrate in age. SPORE PRINT white; spores 9.5-13 * 
8-10.5 microns, elliptical to nearly ro und, smooth* not amyloid, 

HABIT AT: Solitary to scattercd or in groups in woods, associated mainly with oaks; 
apparently ende mi c to Catifornia or at least the west coasi. C om mon in our area 
throughout the mushroom season but most abundant in the winter 

EDIBILITY: Edible, but see commenls on pp. 264-265 beforeeatingii! 

COMMENTS: The gray, conspicuously striate cap, absence ol a partial veil, and peculiar 
constricted volva arc the hallmarks of this Amanira. It is the most common grisette 
in our area, It is easily distinguished from both A. pachycolea and A. vaginata by its 
constricted rather than saclike volva, and frequent presence of universal veil t issne on the 
cap. A . inaurataf-A , strangulata , A „ ceciiiae) isa dosdy related species “complex" whosc 
volva is also *‘st rang led, T> usually forming a belt of grayish tissue around the stalk base. 
It has a gray to grayish- bro wn to blackish cap dccorated with gray to charcoal-gray warts 
( which may wear off in age) and it has round spores ( 10-14 microns) . I i is fairly common in 
the Pacific Northwest as well as in eastern Norih America, but I have yet to find it in our 
area. 
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Amanita pachycolea is easily told by ils large size and dark brown to grayish-brown striate cap. 
The cap is often darkcsl at the in ner cdge of the st riat i ons (a feature also shown in the color plates} 


A manita pachycolea (Western Grisette) Color Plates 65, 66 

CAP 7-20(25) cm broad, at first nearly oval, then convex orsomewhat bell-shaped, finally 
plane or with uplifted margin and often a low, broad umbo; surface smooth, viscid when 
moist, dark brown when young, brown to grayish-brown or paler in age(usually darker 
at the center and paler toward margin or with a darker brown band at inneredge of the 
striatiom); sometimes completdy washed out in old age, occasionally with athick patch or 
patches of universal veil tissue; margin grooved (deeply striate) for 1,5-3 cm. Flesh white, 
rather soft; odor sometimes unpleasant in age. GILLS close, broad, adnate becoming 
adnexed or free; while with dark brown edges when fresh, sometimes discoloring dmgy 
orange or yellow-orange in old age. STALK 12-30 cm long or more, 1-3 cm thick, equal 
or tapering up ward graduaiiy, usu al ly covered with fine, delicate, grayish-brown to brow n 
particles or fibrillose scales on a pallid background; stuffed or hoilow in age. PARTIAL 
VEIL absent, UNIVERSAL VEIL membranens, formtng a very large, loose, lobed, 
saclike volva which shealhes lower portion of stalk for up to 1 2 cm but is attached only at 
the ve ry base; volva am pie, thick, white or rusty-stained. SPORE PRINT white; spores 
J 1-14.5 * 10-12.5 microns, broadly elliptical to round, smooth, not amyloid. 

HA BIT AT: Solitary, scat lered, or in Small groups in mixed wo od s and under conifers; 
apparently restrieted to the Pacific Coast. It is fairly common in our area in the fail and 
winter with pine and oak, but rarely freits in large numbers. 

EDIBILITY: Edible, but notchoice- Though meatierthan.4. vtfg/>Mm,itdevelops arat her 
strong fishy taste in age. See comments on pp. 264-265 if you plan to eat it. 

COMMENTS: This lofty Amanita is easily recognized by its brown, deeply striate cap, 
absence of a ri ng ( partial ve il), a nd huge s heathin g “bag" at the base of the stem. It is one of 
the most strikingly beautiful of all mushrooms, differing from its close relatives in the 
A, vaginata group by its larger size, brown rat her than gray cap, and frequent presence of 
rusty stains on the huge volva. The volva i$ so voluminous that even washed out specimens 
are easily recognized- The stalk in mature individuals is so longand fragile that itisdifficult 
to transport Ihem home in one piece. O ther species: A. umbrinolutea is si milar, but is 
said to have white giils, smaller spores, and a wide distribution. 
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LIMACELLA 


Medium -si/ ed, mo&lly terrcslriai fungi. CAP usualh smooth and vise id or siimy. ClLLS/r^f or 
nearly free. dase. white or paHid- STALK typjcally central, hollow or suiffed, dry or viscid. 
PARTIAL \ HIL present, Kametimes for ni mg a ring, soractimcs evanescent UNIVERSAL VEJL 
jftøwjV rtoi forming a votva. SFORL PRINT white. Spores smooth, not amyloid (bul rardy de*' 
irinoid). GUI tissue di vergent, al JeaKt when y uting. 


THE viscid to siimy cap, presence of a veil, typically free giils, and absence ofa vol va typify 
this small, rather rare genus. Many Limacellas used to be placed in Lepiata, but the 
divergent giil tissue suggests a doser relationship to Amanita. The stature of the fruiting 
body is somewhat like Amanita. but the universal veil takes the form of a layer of slime 
that coats the cap and often the stem, and does not form a volva, 

About a dozen species are known from North America, They are woodland fungi with 
whimsical fruiting habits. Generally they are rare, but every so often there is a large, 
localized fruiting. Little is known of theiredibility. Five species are keyed here and twoare 
described. 

Key to Limacella 

1. Sialk distincily viscid or siimy . . , , .2 

1 . Staik not viscid ( but patches of slime from cap may drip onto il) 4 

2. Partial veil I orm mg a dist i net membranous annulus( ri ug) L . roseicremea ( sec L . id truta, p. 292) 

2. Veil siimy, not forming a membranous annuius 3 

3. Cap (and slime) en t irdy brown to bright reddish-brown to golden- bro wn 6 

3. Cap white to c realny, or brownish at denter and white louard margin ■ , , L. iilinita, p. 292 

4. Partia I ve il Hbriilose, disappearing or forming a slight ring or ragged zone on sialk; cap reddish- 

brown, chest nut- bro w n T pi nk ish-br own, or ora n ge-b rown L . g lioder ma, be lo w 

4. Not as above: partial veil Jorminga distinet menibranous(flaring or skirtlikc) ring 5 

5. Cap white or pale buff , £, solidipesi sec L iilinita , p. 292) 

5 r Cap duli ochre to pale ta ti to crcamy-pmk; gilis de vel oping olive-gray slams in age or upon 

dry mg in one variety, not de ve I op mg them in a nol her JL gut ta ta f L. tentieuiaris) 

6. Cap and staik bright reddish-brown L. glischra ( see C. gliitderma, below) 

6 r Cap and staik more or Jess gnlden-br cwn L. kauffmanii{stt L. glioderma, below) 

Limacella glioderma 

CAP cm broad, convex to plane or broadly umbonate; surfaee viscid to nearly dry, 
bright to du 11 brick-red, reddish-brown, cinnamon, c hest nu t- bro wn, or at times orange- 
brown, somedmes fading in age topinkish-tan; cuticle oftenbreakingup into small fibril- 
lose scales or pulhng away from the margin, revealing the pinkish fles h underneat h; margin 
often hung with veil remnants. Flesh thin, tinged pinkish; odor distinetly but pleasantly 
farinaceous. GILLS adnexed or notehed, or in age becomingfree; close, whitish or tinged 
cap color STALK 4-12 cm long, 0.5-1 (1.5) cm thick, often rather siender and fragile, 
equal or slightly thicker at either end; dry or occasionally wit h a few patches of slime from 
the cap, whitish or pallid above the ring, with cap-colored scales, patches, and / or fibrils 
below. PARTIAL VEIL fibrillose, whitish, forming a slight superior ring or ragged zone 
on staik or disappeanng entirely. UNIVERSAL VEIL evanescent (usually not visible), 
not forming a volva. SPORE PRINT white; spores 3-5 microns, round, smooth, not 
amyloid. Gill tissue divergent. 

HABIT AT: Solitary, scattered, or in groups ongroundin woods; widely distributed, and 
the most common Limacella in our area. 1 find it regularly in the late fail and winter with 
oak, madrone, and conifers. 

EDIBILITY: Unknown, and Uke myself, likely to remain so. 




Umacelta gliaderma. Note ragged or patchy stalk and evancscent partial vcil. 


COMMENTS: The viscid reddish-brown cap, evancscent veil, and dry fragile stem 
distinguish this species from other Limacellas. Because the gilis may be slightly attached 
to the stalk, this fungus has been placed in Tricholoma and Armillaha. However, the 
divergent giil hyphae (a microscopic feature) indicate Limacella. The pre valent form in 
our area has only a slightly viscid cap, but fairly glutinous specimens arealso ene ountered. 
L. giischra is a widespread but rare species witha bnght reddish-browncapand stalk, tolk 
of which are very slimy when moist.L, kauffmanii is a Southern species with a more or less 
golden-hrown, viscid-slimy cap and stalk. Neiiher of these is wonh eating. 

Limacelia illinita (White Limacella) Color Plate 67 

CAP 2-8 cm broad, at first rounded or oval, then convex, finally plane or broadly umbo- 
nate; surface smooth, very slimy or at least viscid, white to creamy- white in typical variety, 
brownish at the center and white at the margin in var. argiliacea , margin often hung with 
slimy veil remnants. Flesh thin, soft, white. GILLS notched orfree, white, close, STALK 
5-9 ( 1 3) cm long, 0.5-1 cm thick, equal or tapering upward, slimy or viscid, white in typical 
variety, but tinged tan or buff in var. argillacea. PARTI AL VEIL fibrillose beneatha layer 
of slime, evanescent, not forminga distinet ring. UNIVERSAL VEIL slimy, coating stalk 
and cap but not forming a volva. SPORE PRINT w'hite; spores 4. 5-6. 5 * 4-6 microns, 
broadly ellip tical to round, smooth, not amyloid. Gid lissue divergent. 

HABIT AT: Scattered or in groups in woods, widely distri buted; probably the most 
common Limacella inNorth America. In ourarea ihe typical variety tums up occasio nal ly 
after heavy rains in the fail and winter in mixed woods and under Douglas-fir I have Seen 
var. argillacea only once a large fruiting under tanoak. The typical variety is also said 
to occur in sand dunes. In the South it is said tu be common on lawos as well as in woods, 

EDIBILITY: Unknown. The slime is a formidable deterrent. 

COMMENTS: The slimy white or brown-tinged cap and stem combine with the free gtlls 
to set this slippe ry mus h ro om apart. Hygrophorus eburneus is just as glutinous, but has 
ad nate to decurrent giils and is mueh more common. L . sotidipes is a w idely distributed 
but rare species with a viscid white cap, large flanng to skirtlike ring, and dry w hite stalk. 
It also occurs in mixed woods in o ur area and co uld be mistaken for IjepiotQ naucina, 
but the viscid cap and woodland habitat distinguish it. Other species: L. roseicremea , 
known only from Washington, is similar but has a creamy or rose-tinged cap plus a dis- 
tinetly membranous partial veil and annutus(ring). 
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LEPIOTACEAE 


(Parasol Mushrooms) 


Saprophyiic, most ly lerresirial mushrooms of variable size. CAP typically dry or only slightly 
vi sci d, ofien scaly with a smooth center when mature. GILLS typicoUyfree, whitø to patlid or 
yettoiVi close. STALK c lean ly reparable from cap, central, base often enlarged. VEIL present, 
usuath forming a ri ny (amufus) on Malk, or if not then stalk muaih' xraly hefaw the veil VOLVA 
typicolly ahsertt. SPORE PRINT white to pak huff Ot duil greettish. Spores smooth, usuali\ 
dex(rinoid T but not amyloid. G il i tissue parallel or interwoven. 

THIS family is defined Kere to mclude one very large and diverse genus, lepiota, plus a 
single green-spored mushroom, Chlorophyllum molybdites, which could just as well be 
considered an aberrant species of Lepiota. The ^splitters” have erected se ve ral additional 
genera for Lepi ot as with thick-walled spores (e. g,, Leutocoprinus, Leucoagaricus, and 
Macro fepiota)^ but until one system of classificalion is firmly agreed upon, it seems best 
for the purposes of this book to retain them in Lepiota. 

Among the white-spored genera, Lepiota is most likely to be confused with Cystoderma 
and Lirnacella — both of which were originally included in Lepiota , Cystoderma , however, 
has attached rather than free gitis plus a granulose cap and stalk, while Lirnacella has a 
sticky or siimy cap. Lepiota aho bears a superficial resemblance to Amanita, but laeks a 
volva.* There are also fundamental microscopic differences: the gili t issne is parallel to 
in te rw oven in Lepiota , divergent in Amanita (see p. 19), and the spores are typically 
dextrinoid in Lepiota , while in Amanita they are frequently amyloid but neverdextrinoid. 

Aside from spore color, Lepiota dosely resembles the common genus Agaricus (which 
has ch ocolate-bro wn spores) in having free gilis, a veil, and no volva, (Some taxonomists 
even consider the Lepiotas to be a subfamily of the Agaricaceae.) There are ecological 
si mi la ri ties between Ijepiota and Agaricus^ as well as morphological ones. Both are large 
genera centered in the warm temperate zone and tropics. ( Lepiota is one of the largest and 
most bewildering genera of tropical agarics.) And both are at their best in moist, relatively 
warm weather. Furlhermore, both are largely if not exelusively sap rophy tic — in contrast to 
the Amanitas, which are mostly mycorrhizal. The larger Lepiotas or “parasol mushrooms" 
frequent roadsides, Waste places, iawns, gardens, pastures, and open woods. Many of the 
smaller species occur in both heavily forested and culti vated areas, In our area, cypresses 
are unusually rkh in Lepiota (and Agaricus) species some of them unclassified. 

The large, white-spored parasols are among our most delicious edible mushrooms. 
However, allergi c reactions are reported for virtual ly e ve ry edible Lepiota, and extreme 
care must be taken not to con fuse them with poisonous species. L.procera of eastern North 
America is the best of the best, L. rachodesand L. barssii are the best in the West, while L , 
mueim is the best of the rest. The dozens of smaller Lepiotas should be strictiy avoided. 
Not only are they devilishly difficult to differentiale, but se ve ral (e.g., L. josserandii, 
£.. helveola, and /.. castanea) are said to contain potent ially fatal amanita-toxinsl The 
green-spored parasol, Chlorophyllum molybdites* can cause severe gas tromles ti nal 
distress, and the powdery yellow greenhouse species, L, iutea, is also said to be poisonous. 

At least 2(H) species of Lepiota are thoughi to occur in North America. Many have ve ry 
limited or erratie distributions. Only some of the larger or more distinetive species are 
presented here, The dili gent Lep io ta- 1 over will doubtlessly uncover many species that 
cannot be identified, particularly in Califørnia and the Southern United States. 

Key U) the Lepiotaceat (Lepiota & Allies) 

L I Tuning body medium-sked to large; stalk usually (but not aiways} at kast 6 mm thick; ve il 
usuatly forming a distmct colla rlikc or ilec velike annuius ( ri ug) on stalk which may or may nol 


be thick, ragged, and doublc-edged 2 

1 Fmiiing bod> small lo mcdium-sb.cd; stalk usually less than 6 mm thick; vcil disappcaring, or 
tf forming an annulus then theannulus nol typically ihick and double-edged ... It) 


*/.. rathudek, however, may have a volva-liké nm on us basal buEb. 
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2. Buth seaks and background af cap white or whirish, the center often linged yellow or yéllow- 
brown; margin distinetiy striate at maturity; common in Gull Coast region in many habitats; 
spore print while; (may be very poisonous!) . t. ftumei 

2. Not as above 3' 

3. Cap (and often stalk or underside of veil) covered with pointed, often pyramidal wartsfat lea$t 

when yotrng) that usually rub off easily - 1 1 

3 . N ot as ab o ve ; seaks on cap abse ni , or i f prese n 1 1 hen causcd by t he brea k in g up o f t he cap cu lide 

and not rubbing off easily * * - ■ - - 4 

4. Spore print greenish or grayish-green; usually growing in grass or gardens; fruiting in warm 

or hot we at her ChtorophyUum motybdites, p. 295 

4. Spore print white or pallid, not greenish or grayish - 5 

5. Fruiting body lali ( 1 2-40 cm), cap 7-25 cm broad; stalk bro w n or breakingup intodelicate brown 

seaks or gramiles below the ringfwhich may wear off); found in woods, old pastures, etc., in 
eastern North America (al.sa in Southern California and the Southwest?) L. procera , p, 2% 

5. Nol as above - 6 

6. Cap smooth when young, but soon breaking up mto brown to reddish scales or fibrils .... 7 

6. Not as above; cap white to gray, grayish- brown, or buff 9 

7, Cap red to reddish-brown, pink, pmkish-orange, or emnamon-bufi, at icast al center; fruiting 

body not staining when bruiscd or mage; stalk typically up to I om thick L, ruhrotmeta, p.305 

7. Not as above; stalk interior usually staining yellow-orange to reddish when cul or brmsed 8 

8. Fruiting body aging ordrying dark reddish-bmwn to vinaceous; stalk oflen spind le -s haped 

(i.e., swollen above the base) L. americana, p. 301 

8 . Not as abo ve; stalk terminating m a swollen base or bulb , . L. rachodea, p. 297 

9 r Cap co ve red with llattened gray to grayish-brown fibrils when young. sumel i mes scaly in age 
. L. barssit, p. 303 

9 . Cap white to gray or bu ff, usually smooth f bul somelimes breaking up in to small seales in age 

and typically without fibrils when young) L. naucina, p. 299 

1 0 . Cap ( and sometimes stalk) covered with small 5 erect, pomied or pyramidal seales which rub off 
easily; cap not si ria te . , 11 

10. Not as above , . , , 13 

1 h Stalk with pointed seales below the vcii * , 12 

1 1 . Stalk wil hfewif any seaks ( but underside of ved often hasthem); mamly found in castem North 

America and the Southwest L. acutesquamosi i (see L. eriophora, p. 303) 

12. Veil usually forming a distinet annulus{ ring) on stalk; stalk 1-2 cm thick 

L. asperutaisve L. e ri ophora . p. 303) 

12. Veil disappeanng in age; stalk4-8 mm thick L. ir i ophora, p. 303 

13. Cap conspicuously striate, at kast in age, the surface usually powdery or mealy or with small 

seales when young; tlesh thin and fragile; ve i I usually (but not always) forming a disli netf ve 
ske vel » ke or co l la r li ke a n n u 1 u s { ri ng) on stalk ( c xa mi ne severa 3 speci mens ) 14 

1 3. Not with above features; cap not normally striate . . 16 

14. Fruiting body yellow or most ly yellow, at kast when fresh - L. hitea & ot hers, p. 302 

14. Fruiting body nol yellow { but may stain yellow) 15 

1 5 . Cap a nd base of stalk purplish to pinkish-bruwn or pu i ple-brow n when young, the cap surface 

breaking up inlo purplish seales; found in mirscricsand greenhouses 

f, (ifacinogranutosa (-Leucttcoprinus lilacinogramdosus^ 

15. Not as above L. cepaestipes & others, p, 301 

16. S talk shaggy or cottony below the ved, cap margin often shaggy also; growing in woods; spores 

12-20 microns ion g L. clypeotaria & ot hers, p. 309 

16. Not with above features 17 

17. Fruiting body whitish or with a brownish cap, the stalk typically staining reddish; common 

in grazed pastures (buL not on d ung) in Florida . sp. (un id c nti fred)* 

17. Not as above 18 

18, Veil usually formi ng a distinet collarlike ann ulus ( ring) on stalk (examine several speci mens) ! 9 

18. Veil usually disappeanng orforming only a fibri Uose or cottony zone or obscure annulus 29 

*Popularly ksown as “Pcclc T s LopioU" bccause it was discovcred by Stephen Peele of Florida, this species is said 
lo be halJucmogenic; it should nol bc calen uniil beuer knoWn, because several similar speacsarc poisonous! 
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19. Cap, stalk, undj or flcsh staimng bright omuge to red {or staimng yelluw and ihcn orange lo 
reddish) when bruised or tubbed, then oJ ten disco bring lo dark brown or purplish 20 

19. Not as above 24 

20. Kruiling hody agmg or drying dark reddish to vircaceous; stalk usually s pind le- s haped (hc., 

swollcn above or al the base); eap often with eoarse scales; growing in compost, sawdust, 

around old stumps, etc., usually in groups or eluslcrs L, umerieana & uthers, p. 301 

20. N ot as above 21 

21 Tropical or fdimd alting Gulf ol Mexico; slaimng yelluw before reddtning or darkening . 22 
2L Not as above* nol slaimng yelluw 23 

22, Gilis Unged pale ydlow; terner ol tap and scales on tap blackish-brow n ... i., sanguijiua 

22. Not as a bo ve is net or ta & others{sec L. antarhana. p. 30 1 ) 

23. G i lis br uising pinkish or red-orange ... . roscifoliu &. ot her s ( see L. p. 304) 

23. Gilis not staining when bruised L . flummeatmcta & uthers. p. 304 

24. Cap black or dark gray al center, usually wiih scaticretl gray to grecmsh-giay staks 

L. atrodisca , p. 304 


24 Nol as a bo ve; cap scales nutgray or black . . ........ 25 

25. Cap white to yellowish or pale tan . . . . 2b 

25. Cap purpie, ned. pink, reddish-brown, or brown, at Jeast at the center . . 27 


26. Taste strongly acidic; cap typically with small scales in age; usually growing with alder 

L, pukherrima 

26. Not as above; cap usually srnouth. ydlowish to tan or grayish al center and paler loward margin 

L. seqitoiaruni & o l hers, p. 307 

27. Cap or librils on cap purplish L. rosefflvidaiæc L . rub ru tint.' ta, p. 305 & /„ t ristata. p. 306) 

27. Not as above; cap (or scales) sumc shade of red. pink, orange, brown. elc 2& 

2H. Cap 3-8 cm broad, typically with radialing fibrils £, ruhrotineta & dihers, p, 305 

2H . Ca p us ua 1 ly 5 cm b r oa d or less, w i t h s ma 1 1 sea t te red o r co nc en t nca I ly a rra nged sca le s ... 32 

29. Giils yeliøw L. tutcophylla ( see L luiea* p. 302) 

29. G ills not yeliow . 30 

30. Cap and stalk tinged lavender to lilac, wilhout scales; oden unplcasant; growing in wuuds; 

rare L. bucknallii 

30. N ot as above 31 

31. Cap small (usually 2.5 cm broad or less), wbile or tinged pmkish lu pinkish-cinnamon; smooth 

or minutdy powdery hul withnut cmUrasling colored scales . . JL seminuda, p, 307 

31. N ut as a bov e . . . 32 

32. Stalk typically wilhout scales; cap small ( usually 1-5 em broad); ann ulus (ring) often present 

on stalk L , cristata & others, p. 306 

32, Stalk typically with scales bdou t he veti or cap Urger; distinet annulus usually lacking . 33 

33. Stalk and often the cap de ve lop mg slrong ochraceous Lu rusly -orange tones in age or afler 

handling; fruiting body small (stalk typically 1-3 mm thick) /.. castanea, p. 307 

33. Not as above j but reddish urnes may develop); trut ung body small lo medium-sized 34 

34 . Scales o rt cap a nd sta l k black i &h l o d a rk b ro wn L . /Hints { see L josserandii, p, 3 Ob ) 

34. Not as above; scales bri>wn to reddish L. jøsscrtmdii& otters, p. 30b 

Chlorophyllum mofybdites (Green-Spored Parasol) 

CAP (5) 10-30 (40) cm broad, oval or nearly round, ihenconvex to broadlycone-shaped, 
plane, or umbonate; surface dry, at first smooth but soon breuking up iuto lighi brown to 
brown or pinkish-brown scales on a white background; scales flat or cu ried, usually rat her 
few at maturity and conceni rated toward the center. Flesh thick, white, soft in age; not 
staining when bruised or bruising slowly reddish or occasionalty bruising orange in the 
stalk. GiLLS free, broad, close, white lo dingy yellowish, then slowly becoming grayish 
to greenish in old age. ST Al ,K 5-25 cm long, l -2.5 cm thickatapex, equal orthickerat base; 
smooih, firm, white or brow rush-sta i ned V OL me mbranous, w hite , formi ng a persistent, 
superior, double-edged ring on stalk, ring becoming brownish on underside and usually 




ChlvrophyUum moiybdites is besl distinguLshed fromotber parasol mush rooms by its green ish spore 
print. Nole how the gilis are still white in the fully expanded specimen in background. 


mo vable in age. SPORE PRINT grayish-oiive to greenish; spores 8-13 * 6.5-9 microns, 
elliprical, smooth, thick-wallcd* with an apical pore* dextrinoid. Cap cutide composcd 
of narrow* intcrwoven, mostty repent hyphae ( but often upright at center of cap), 

HABIT AT: Solitary to scattered or in groups or large rings on lawns and other grassy 
ptaces* also in gardens; fruiting in summer or du ring warm weather and widely distri buted 
in the tropics and warm tempera te zone. It is common in most of easiem and southem 
Nortb America as well as inland northem Califorma. I have seen enorm ous fruitings on 
lawns in Fresno* Los A ngeles* Palo Alto* and San Diego, but have never seen it on the 
central Ca lifor nia coast, perhaps because of the cool summers. 

EDI Bi LI TY; Poisonous! Some people eat it without ill effeet but tnany suffer severe 
gastrointestinaldistress. I tis probably the most common causeof mushroompoisoningin 
the U nited States, a tri bute to ils growlhonlawns, temptingsize(it borders on being irresis- 


Chloropfn llum molybdties growing nu a lawn. N ote broadly cone-shaped cap of mature specimen at 
top right, and drumstick shape of buttons in foreground. Gilis at far right have started to darken 
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tihle) and resemblance to Lepiota rachodes, Coprinm tomat us, Agaricus species, etc. 

COMMENTS: This distinetive summer mushroom always attracts attention because of 
ils large si/.e and handsome appearanee (frisbee-sized specimens are commonplace). In 
much of inland and Southern California and the Southwest, it is one of the commonest 
urban lawn mushrooms or l4 toadstools.” It so closely resembles other large Lepiotas that 
some lepiotologists merely consider it an aberrant species with greenish spores (i.e., 
Lepiota molybdites). It is most likely lo be mistaken for L^piomrar /ro^ej,especiallyinthe 
button stage. It differs, however, inits habitat (usually grass), fond ness for hol weather, less 
pronounced staining reactions (though this character is variable), and less buibous stem, 
The only completdy reliable feature, however, is the spore color, But bewarc — thegills may 
remain whitish well into maturity, so that making a spore print is the only sure w'ay to 
determine the spore color? Y oung buttons look like d rumsticks when they first emerge from 
the ground , They may not show any white on the cap, whereas adu Its may be almost entirely 
white. Lepiota morgarti is an older name for it. 

Lepiota rachodes (Shaggy Parasol) Color Plate 69 

CAP 5-20 cm broad, oval to convex or marshmallow-shaped, becoming plane in age or 
slightly umbonate; surface dry, at first pale brown to reddish- brown, cinnamon-brown, 
or brown, soon breakingupinto large, coarseorshaggy scales as the capexpands, revealing 
the white to dingy buff background, the center usually remaining smooth and brown; 
margin usually fringed or shaggy. Flesh thick, white, fairly firm, typically bruising yellow- 
orange to orange and then reddish or brown when cut. GILLS broad, free, white, dose, 
sometimesdingy brownishin old age or when håndled. STALK 5-18 cm long, l-3cmlhick 
at apex, enlarged below (var. rachodes)^ or with a large, abrupt basal bulb which may have 
a raised rim (var. hortensis), white when young, developing brownish stains in age or upon 
handling; smooth, dry; interior usually siaining bright orange or saffronand then reddish 
to dark brown when cut, VEIL membranous, white or with a browm, ragged margin; 
forming a large, thiek, coliarlike, double-edged, superior ring on stalk which is usually 
movable in age. SPORE PRINT white; spores 6-1 3 * 5-9 microns, eUiptical, smooth, with 
a large apical pore, thick-w'alled, dextrinoid, Cap cuticlecomposed of enlarged, erectcells. 

HABITAT: Usually in groups or rings on ground under trees (partieularly conifers) and 
bushes, in gardens and compost piles, near stables, on ant hilis, along roads and other 
disturbed places, even in basements and greenhouses, someiimes also in open Helds or in 

Lepiota rachodes var. hortensis dillers from the typical vanety {shown in color plat ej by ha ving a 
more abrupt and pronounced, even rimmed ( vol va- like) basal bulb. N ole how cap cut ide is smooth al 
first, ihen cracks into scales. Specimen ai far right has been slieed lo show the siaining of the flesh. 
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the woods; widely dist ri buted. but most tommen in western North America, It fruils 
whenever conditions are favorable, i.e. moist and mild, and often prod uces several crops a 
year- "Patches” are not particularly numerous, but can be very prolific — Tveseen several 
hundred specimens under a single treef Variety hortensis is quite common in our area, 
especialiy under pJanted conifers (e.g,, cypress) and in sandy soil along the coast (I have 
found it on Ano Nuevo Island in sand and elephant sealdung, and in the splash zone at 
Peb ble Beach!). The typical variety is more common in the Pacific Northwest. 

EDIBJLITY: Edible and excellent, with caulion. A number of people have had severe 
“allergic" reactions to it, particularly on the west coast, and it is easity con fused with 
ChiorophyUum molybdites. It has an exceptionally strong, nutty fla vor but the water 
content is high. For the best and safest results, fry it on high heat in an open paa Dclicious! 

COMMENTS: The outstanding features of this outstanding mushroom are the large 
brown scales on the eap É free white giils, prominent collarlike ring (not skirtlike as in 
A maniral), basal bulb or thickened stem base, and hrusing of the flesh to orange and then 
reddish. (The latter feature is best seen by cutting the stem.) The brightness and duration 
of the color changes vary according to the moisture content and age of the mushroom. In 
variety hortensis (the common onem our area), the basal bulb may have araised rim which 
can be mistaken for a volva. However, the brown cap scales and collarlike ring point to 
Lepiota . The poisonous ChiorophyUum molybdites looks very si milar, but has du II 
greenish spores. L. rachodes (sometimes spe lied L. rhaeodes and also known as Macro- 
le pio tu rachodes and Leucoagariem rachodes) can also be mistaken for an Agarkus 
(especialiy A. augustus ), but the white spores and gilis distinguish it. 

Lepiota procera (Parasol Mushroom) 

CAP 7-25 cm bro ad or more, at firs t oval, then expanding to convex, plane, or umbonate; 
surface dry, at First smooth and brown, soon breaking up into brown scales and patches 
except for the smooth, dark central umbo; flesh between the scales at first white but soon 
weathering to buff, grayish, or brownish and usually with a shaggy or torn -upap pea ran ce. 
Flesh white or tinged reddish, but not staining orange or red when cut; soft in age. CILLS 
free, broad, close, white when young, but sometimes discoloringtopinkish, tan,ordingy 
brownish in old age. STALK 12^10 cm long, 0.8- 1.5 cm thick, typically very longand 
relative ly siender with an enlarged base; pallid but the surface below the ringeovered with 
n ume rous small brown scales or flaltes which often separate into helts or wear away in 
age. VEIL membranous, forming a thick, supenor, bro wn and white, double-ed ged ringon 
stalk, ring collarlike and movable. SPORE PRINT white; spores 12-18 * 8-l2microns, 
broadly elliptical, thick-walled, with an apical pore, smooth, dextrinoid. 

HABIT AT: Solitaiy lo widely scattered or in small groups in open woods and at their 
edges, in old pastures, along trails, etc.; fair ly common in the summer and fallin eastem 
North America (especialiy New England and the South) and Mexico, li (or something 
si milar) also occurs in Southern Califomia, and it may very well grow in southem Arizona 
and New Mexico, where a number of so-called “eastern'* species (e. g., Laciarius indigo, 
Strobilomyces floccopus) occur, 

EDIBILITY: Edible and one of the very best of all agarics! Pnzed by connoisseursforits 
strong, meaty-nutty flavor, it is now being grown commercially in Europe. It does not rot 
readily and is usually free of maggots. The leathery, sun-dried specimens frequentiy found 
in dry weather can be just as good as fresh ones if treated properly, 

COMMENTS: Also known as M acrolepiota procera and Leucoagaricus procerus, this 
Softy, imposing mushroom is the most distinetive of all the Lepiotas. Il is also the safest 
and the tastiest, although "allergic” reactions havebeen reported. Itis mueh taller than L. 



The parasol mushroom, Lepiota procera. Left Side view of mature speci men. Right T op viewoftwo 
mature speeimens. The fruiting bodies look like longdrumsdcks before the cap apens out. 

rat kodes* and doesnT s ta i ti red nr orange when cut. The spore prim is whi!c(not green is h 
as in Chlorophyltum molybdites), and Ihe brown sialk thai breaks yp into delicate 
bran li ke scalcs ( which may wea raway) is also d rstincti ve. T here is no vol va at the base of the 
sialk as in Amanda, and the solid brown “nipple” or umbo at the center of the cap is also 
distinctive. Thestalk is so slendcr in relation lo ils height that it is not uncommon for large 
speeimens to top pie over in old age from the wcight of the cap. 

Lepiota naucina (Smooth Parasol; Woman On Motorcycle) 

CAP 4-10 (15) cm broad, oval to nearly round whenyoung, then broadly convex to plane; 
surface dry, lypically duil white but at times gray, buff, orereamy, the center sometimes 
linged pinkish-buff; usually smooth, but sometimes with numerous small branlike par- 
ticles, or breaking up into scales in age; one form stainingyellow when håndled, another 
brown. Flesh thick, white, not bruising; odor mild, or in one form unpleasant. GU ,LS IVee, 
dose, white, but often becoming buff, pinkish, or grayish-pink in old age, and finally 
brownish. STALK 5-15 cm long, 0.5-T5 cm thick, equal or with an enlarged base; dry, 
white, without scales, sometimes staining yellow when bruised, and usnally discoloring 
brownish in age or upon handling. VEIL membrano us, white, forming a distinet, 
persistent, superior, double-ed ged, collarlike or sleevelike ring on stalk which ts usually 
movableinagefand may fail off). SPORE PRINT white or very faintly pinkish; spores 7-9 * 
5-6 mterons, broadly elliptical, thick-walled, smooth, with an apieal pore, dextrinoid. 

HABIT AT: Solitary to scattered or gregariøus in grassy areas (latvns, pastures, etc.), 
sometimes also along roads, freeways, and in ot her disturbed places, and sometimes 
under trees or even in the woods; widely disiributed and common. In our area il is often 
abundant in the fait and early winter, and occasionally encountered in the spring and 
summer as well. 

LDIB1LITY: Edible and very good, but not recommended. Either some persons are sen- 
sitive to it, or certain variants {perhaps the yellow-staining or ilfsmelling ones) are toxic. 
Aecording to one source, it is one of the most freq uent eau ses of mushroom poisoning in the 
Pacific Northwest, yct it is listed as “edible” in every mushroom book! One former friend 
of mine who had eaten it previously was made quite ill by a cream-of-f . naucina soup 
which I had painstakingly pre pared. There is also the more se rio u s danger of carelessly 
confusing it with a deadly A manual 



Ijepiota naucina in ils favorite milieu: grass. Note free gilis and an rutins, (Nancy Burneit) 


COMMENTS: The white to grayish cap, membranous annulus (ring), free gilis, white 
spores, and fondness for grass are the hallmarks of this cosmopolitan mushroom. Its 
appearance on lawns and in cemeteries marks the beginning of our fail mushroom season. 
A good way to become acquainted with it is to bicycle around town: there it will be -tall, 
white, stately, in g raceful groups on lawns. Later it appears in pastures. It is a beautiful 
mushroom when young, the smooth unexpanded cap being reminiscent of a motoreycle 
helmet. The shape, though difficult to describe, is very distinctive (see photographsf 
Though the stalk base is often enlarged, there is never a sack (volva) as in the deadly 
Amanitas, and the ring is not skirtlike, nor is the cap viscid as in LimaceUa, The staining 
reactions are also an important fse Id mark. In some specimens t he cap and stem stain yellow 
quite dramaiically in the tradition of Agaricus xanthodermus. Usually, however, they 
discolor yellow-brown to brown after handling and in age — especially on the stem. The 
frequent darkening of the old gilis to pink or brown ieads to confusion with Agaricus, 
and once agam points out the folly of equatinggill color with spore color. I have also seen 
buttons of Agaricus Californiens interspersed with L naucina that were virtually indis- 
tinguishable. A final hint: If your "Z.. naucina * fails to turn brown when cooked* double 
check your Identification, because you may have somelhing else! Lepiota leueothites , 
L. naucinoides, and Leucoagaricus nauemus are synonyms. 


Ijepiota naucirm, somehmescalled the 11 W oman on Motorcycle 11 because of the helmet -s haped you ug 
caps. 



Lepiom arner icana, a dsustinctive reddening species with a spind le-shaped stalk. 


Lepiota americana (American Parasol) 

CAP 3-15 cm broad, oval becoming convex, plane, or broadly umbonate; surface dry, 
smooth at first, soon breaking i nto coarsc vinaeeous- lo reddish- br o wn or pinkish-buff 
scales, the center usually remaining smooth; backgrøund white, butoften rcddening with 
age. Flcsh white, bruising yellow to orange when young and fresh (especially in stalk), but 
aging or drying reddish to vinaeeous. GJLLS free, close, white, but may stain or age like 
the flesh> STALK 7-14 cm long, 0.5-2 cm thick, enlarged at base or often spindle-shaped 
(swoilen ator belowthe middle, witha narrowcd base); smooth, at first white, but aging or 
drying reddish to dark vinaeeous. VEIL membranous, forminga white, double-ed ged, 
superior ring on stalk which may disappear in age, SPORE PRINT white; spores 8-14 * 5- 
10 microns, elliptical smooth T with an apical pore, thick-walied, dextrinoid. 

HABITAT: In groups or dusters in sawdust and composi piles, around old stumps, in 
wastc p laces, rich soil, etc. Widely distributed and fairly common in eastern North 
America, but rare in California. I have found it only once in our area, growing with 
Agaricus sttbrufescens> in the summer and early fall. 

EDI BI LITY: Edible, but be sure of your Identification* I havenet tried it. 

COMMENTS: This species is easily recognized by its tendency to darken to reddish or 
burgundy as it ages or dries, and the yellow to orange staining af fresh specimensfbcst 
seen by cutting the slalk), in addition, the shape of the stalk is quite unusual- often very 
slenderattheapex and blatantly bulbousat ortoward the base(seephoto). jL/rød/iamiiof 
Lurope is very similar, but is said to be poisonous. Therc are a!so se veral dosely retated 
species in the southeastern U.S., induding one unnamed variant with pale green spores 
and seve ral species (e. g tinetoria) with smaller, paler, and more n urne rous cap s calcs. 


L epiota cepaestipes (O nion-S talk P araso 1) 

CAP 2^8 cm broad whenexpanded, oval becoming broadly conical or bell-shaped tonearly 
plane or umbonate, eventually drooping; surface dry, powdery or mealy becoming some- 
what scaly or fibrillose-scaly in age, white to pale pinkish( but may be darker when young 
and yellow is h to brownish in age); margin ciearly striale at mat uri ty. Flesh thin, white, 
sometimes bruising yellowish. GJLLS white, crowded, free. STALK 4-14 cm long, 3-6 
mm thick, equal or swoilen in p laces, with an enlarged base; smooth or powdery, siend er. 
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white, but may discolor yellowish when håndled. VEIL white* forening a persistent, 
superior but easily detachable ring on stalk. SPORE PRINT white, spores 6-10 * 5-8 
microns, elliptical, with an apical pore, smooth, thick-waLled, weakly dextrinoid. 

HABIT AT: In groups or ciusters in rich soil, wood chips, around old stumps, straw piles* 
gardens in other words, in decomposing organic matter of almost any kind; widcly 
distributed, but much more common in eastem North America than in the West. In our 
area it fruits in the summer or during warm* moist weather. 

EDI Bl ITT V: Not recommended. Though traditionally Hsted as edible, il has adverse 
effects on some people and is very thin-fleshed besides. 

CO M M EN T S: A 1 so k no wn a s L eacocoprinus cepaestipes, this species is ea sily recognked 
by its rnealy* whjtish* stnate cap. It isessentially a whitish version of L. lutea, and the two 
used to be con s idered color forms of the same species. T herre are ma ny c i ose ly related tropi- 
caland Southern species* including: L. breviramus, s i milar but with Soft warts on the cap 
(including the center) and usually growing scattered or tufted;L. lortgistriatus * witha tan 
to pale tan fibrillose cap; and L* brebissønii , witha small (2-3 cm) white cap with a dark 
gray to brownish center. I have found the latter on lawns in Berkeley* California, in the 
summer. Because of their mealy, striate caps, all of these species are placed in their own 
genus, Leucot oprinus, by many mycologists. 

Lepiota lutea (Yellow Parasol; Flower Pot Parasol) Color Plate 70 

CAP 2.5-6 cm broad when expanded, oval becoming broadly conical or bell-shaped, then 
event ually umbonate or plane and finally drooping; surface dry, powdery, mealy* and / or 
minutely scaly, usually scalier and less powdery in age; bright yellow to greenis h-yel lo w 
or pale yellow, the center sometimes brown or buff; fading quickly after it matures or 
becoming browner; margin conspicuously striate nearly to center at maturity. Elesh very 
thin* yellow. (i ILIS free* crowded, yellow or pale yellow. STALK 3-10 cm long, 1 .5-5 mm 
thick, usually siender and enlarged somewhat al or toward base base; dry* smooth or 
powdery li ke the cap, yellow 1 . VEIL yellow, forming a small, superior, collarlike ringon 
stalk which may disappear. SPORE PRINT white; spores 8- 1 3 * 5.5-8 microns* elliptical, 
with an apical pore* thick-walled, smooth, dextrinoid. 

HABIT A T : Solita ry, tuf ted , or in groups in flower pots, greenhouses* and planter boxes, or 
if it is wa rm enough, outdoors (in lawns, gardens, etc. ); widely distributed , fruitingindoors 
most anytime, outdoors mainly in the summer. The specimens in the color plate were 
growing in a planter box in front of the Bank of America in downtown Los An geles. 

EDIBILITY: Poisonous to some people* according to some sources. 

COMMENTS: This brilliant yellow greenhouse mushroom boasts a plethora of pseudo- 
nyms, including t.eueocoprinus luteus, L. birnbaumii, and L. cepaestipes var . luteus, It 
can be the object of considerable consternation to plant lovers when it pokes upinoneof 
their flower pots. However, it won’t hurt the plant (or you* un les s you eat it). If one should 
appear, consider yourself lucky and take ad vantage of the situation — sprinkle it lightly 
as you would any other h o usepia nt, and watch new ind i vi dua Is develop from liny **pin- 
heads" within a few days, The bright yellow color and striate cap set apart /_. lutea from 
other Lepiotas. It has a Coprmws-Iike stature, but the spores are white and itdoesntdeli- 
quesce (though like many iropical fungi, it withers quickly). Bolhitius vite timus is also 
yellow* but has a slimy-viscid cap. Other species; L. flavesc&ts is another yellow green- 
house species w ith s maller* nearly round spores (5-7 microns broad); L.frugilissimus has a 
very thin, fragile cap and pale yellow lo white gilis and is a tropicaJ and subtropical wood- 
land species. Lepiota luteophylla has a brownish, n o n- striate cap and bright yellow gilis. 
It was originally found in California but has also turned up in Michigan, 
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Lepiota eriophora {Sharp-Scaled Parasol) 

CAP 2-7.5 cm broad, oval or convex when young, broadly convex toumbonate or plane at 
maturity; surface dry, white to buff, covered with small, crect, pointed brown scales which 
rub off easily. Flesh white, rather ihin, nol staining. GILL5 free, white to buff or tinged 
pinkish, dose. STALK 2-10 cm long, 3-7(10) mm thick, equal orenlarged slightly at base, 
dry, smooth at apex, c o ve red with brown scales (like cap) below, but these often wearing 
away in age, VEIL evanescent, not forming a membranens ring on stalk, but sometimes 
leavinga fibrillose zone. SPORE PRINT white; spores 3-6 54 2-3 microns,oblong, smooth, 
dextrinoid, 

HABIT AT: Solitary, scattered, or in small groups in woods and in rich soil, widely 
distributed. Occasional in our area in the fail and winter, especially under cypress. 

EDIBILITY: Unknowm 

COMMENTS: This is one of a nurnber of confnsing, Amamta-Yikc Lepiotas with erect, 
pointed scales on the cap. U was describcd in the fim edition under the nameL, his pida, 
ap ossi ble synonym, C losel y related species include:L. asperula, with an annulus( ring) and 
stalk 1 -2 cm thick; L. scabrhelata r r a small subtropical species with ydlow warts on thecap 
and stalk; and L. acutesquantosa, medium-si zed to large (cap 5-15 cm) with large brown 
warts on the cap but few if any on the stalk, and veil often with brown scales on its under 
side but not nccessarily forming an an nulus (ring), The latter, which is said to be ediblc, 
is fairly common in eastern North America and also oceurs in the Southwest. 

Lepiota barssii (Gray Parasol) 

CAP 4-1 5 cm broad or more, nearly round to convex, becoming broadly convex to plane or 
umbonate; surface dry, covered with fine, fiatlened gray to brown is h-gray radiating fibrils, 
the center often darker; sometimes becoming scaly in age ordirect sunlight. Flesh fairly 
thick, white to gray is h, not staining when b ru ised, G1LLS close, free, white or staining 
dingy yellowish to brownish. STALK 5-13 cm long,0.5-2.5 cm thick, equal or more often 
swollen below, but with a tapered base (no bulb!); smooth; white or stained brownish, 
VEIL membranous, white, forming a superior, collarlikc ring on stalk which may be 
movable or drop off al maturity. SPORE PRINT white; spores 7-11 * 5-6 microns, 
elliptical, smooth, dextrinoid, 

HABIT AT: Scaltered to gregarious in culli vated or composted soil, lawns, gardens, 
pastures, and plowed fields; knowm only from the west coast. It is fairly common in 
Washington and Oregon, but rather infrequent in our area, where it fru its mainly in the 
summer and fali. 

EDI BE MTV: Edibie and choice — but be sure of your Identification! 

COMMENTS: The grayish fibrillosc cap, membranous ring, free white gilis, absence of 
a basal bulb on the stalk, and habitat in cultivated ground are the tclltale traits of this 
fine fungus, The stalk is often buried deep in the soil, especially if it is growing in mulch. 
Specimens growing on lawns or hard soil tend to be smaller, with a shorter stem, The flesh 
does nol stain noticeably when cut as in L. rachodes. The veil is persistent but may be 
obliterated, in which case the free giils are an important firidmark. 1 1 is mueh stouter and 
paler than L. at rodi ua. and does not grow in the woods. It is darker and more fibrillosc 
than L. naurina, and it can also be confused with an unidentified Arnaniia(p. 275) which 
has warts on the cap, amyloid spores, and yellowish giils in o Id age, I n the W illamette V alley 
in Oregon L. barssii is quite common and frequenily attains a large size; most of the speci- 
mens Tve seen in California, however, have been smaller, avcraging4-10 cm broad. Other 
species: L. excoriata is vaguely similar, but has a cuticle that recedes from Ihe margin as 
the cap ex pands. 




Lepiota atrodisca has black to green is h-gray cap scales and a smooth stem. Note sleevelike anmilus. 


Lepiota atrodisca (Black-Eyed Parasol) 

CAP 1 -5 (6.5) cm broad, oval or convex becoming broadly umbonate or plane, the margin 
sometimes uplifted in age; surface dry, white with flattened black, gray, or greenish-gray 
scales orfibrils, thecenterusuallydarker(blaekish). Fleshthin, white, not bruising.GILLS 
free, white or creamy, dose. STALK 2.5-10 cm long, 3-7 mm thick, usually siender but 
sometimes rat her stout, enlarged somewhat at the base; smooth, dry, white ordiscoloring 
slightly upoo handling, VEIL membranous, forming a fragile, sleevelike, w'hite or black- 
edged ring at or above middle ofstalk, or sometimes disappearing. SPORE PRINT white; 
spores 6-8 * 3-5 microns, elliptica], smooth, dextrinoid. 

HABIT AT; Solitary, scattered, or tn small groups o n gro und or rotting wood under both 
hardwoods and co ni fers, fali and winter, apparently endemic to the west coast. During 
cold, dry weather 1 have seen enormous numbers in woodland thickets(oak-manzanita- 
hazel nut) — an unusual abode for a Lepiota but it is not restneted to that habitat, 

EDIBILITY: Unknown — do not experimentf It is too smalltobeofimportanceanyway. 

COMMENTS: T his aetractive linie woodland Lepiota is easily recognized by its unusual 
grayish-black scales. L. felina (see commcnts under L. jossemndii) has dark brown to 
blackish scales on both the cap and stem, and an evanescent veil; it is poisonous. 

Lepiota flammeatincta (Flaming Parasol) 

CAP 1 .5-5 (7.5) cm broad, convex when young, then plane or with uplifted margin or 
sometimes broadly umbonate; surface dry, with nearly black to dark purple-brown to 
brown or reddish-brown fibrils or scales (sometimes very sparse) ona whiiishbackground; 
surface quickly staining scarlet to sc arlet -o range when bruised, then slowly tumingdark 
brown or dark purple-brown. Flesh white, staining slightly pinkish, reddish, or orange 
when bruised, then fading. GILLS free, cl øse, white, nol staining when bruised. STALK 
3*10 ( 1 5) cm long, 2-6 mm thick, equal or slightly thicker below, siender, white above the 
ring, ftbrillosc (like cap) below and quickly bruising scarlet to searleLorange like the cap 
surface, then discoloring dark brown. VEIL membranous, white, forming a median to 
superior, sleevelike ring on stalk* or disappearing. SPORE PRINT white; spores 6-8,5 
* 4-5 microns, elliptica], smooth, dextrinoid. 

HABIT AT: Solitary or in small groups in woods and under trees, along trails, etc., not 
uncommon along the Pacific Coast. In our area it fruits in the fali and early winter, but 
seldom in large numbers. L. roseifolia (see commcnts) tsalso fairly common. 

EDIBILITY: Unknown. 

COMMENTS: This isone of our moststrikingLepioias becauseofthcspcctacularscarlet- 
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Lepiota flammeatincta. Surfa.ce of cap and stalk stain bright reddi sh-o range when rubbed, but giils 
do nol. A ve ry si mi la r species, L roseifolia (not i Hus t rated J bas pinkish-stammg giils. 


staining(“flaming"} of the cap and stem, The dark brown color ihat wounded areas sub~ 
sequently assumc is also character* Stic. L. roseifolia is a ve ry similar species whose giils 
tum pin kish or red-orange whe n bruised ( wif h i n f i ve minutes}; it favors cy press in our area. 
An urtiden tified local species with a lovely purpie lo vinaceous-pink cap when young 
{browner in age) also occurs, usually under oak. Its cap and espccially the stalk a ometimes 
stain orange or orange-red when rubbed. L, brunnescens and L. roseatineta arc two 
eastern scartet-staining species; the latter has a pinkish-red cap. 

L epiota rubrotineta ( Red-Eyed Parasol) 

CAP 3-8 cm broad, oval or rounded becoming convex, finally plane or broadly umbonate 
or with an uplifted margin; surface dry, at first uniformly pinkish-brownor reddish»lhen 
breaking up into flat, radially arranged fibrils or seaks which vary in color from cinna mon- 
buff to coral-pink, reddish, or pi nki sh-o range; backgro und whitish and the ce n terre main- 
ing smooth and usually darker (deep red to chestnut); margin often splitting in age. Flesh 

Lepiota rubrotineta. Cap has fibrils and a smooth dark center; commen in the fail. (Joel Leivick) 
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thin, white, not bruising. CILLS free, white, elose, not bruising- STALK 4-16 cm long, 
0.4-1 cm thick, usually rather slcnder and equal or thicker below, often extending fairly 
deep into thc humus; smooth, white, discoloring somewhat in age and becoming hollow. 
VEIL membranous, white, forminga thin, fragile but persistent ring on stalk; ring median 
to superior, typically sleevelikc above and flaring below. SPORE PRINT white; spores 
6- JO * 4-6 microns, elliprical, smooth, dextrinoid(7). 

HABITAT: Solitary to scaltered or in small groups in humus, usually in woods; widdy 
distributed and sometimes common in ourarea, especially after thefirst fail rains. 

EDEBILITV: Not firmly established. Katy Caldwell of Santa Ctuz claims to haveeaten 
a smal] qua nti ty without i 11 effeet, but i t is easily confused with ot her Lepiotas, some of 
which are poisonous. 

COMMENTS: This beautifui mushroom is one of our more common and easily identified 
woodland Lepiotas. lt is larger and taller than L . crisiQta, and has a more pers is ten t ring. 
The color of thecap fibrils vanes considcrably, but usually has a reddish tone. The smooth, 
dark center is suggestive of a human breast. Ot her species: L ■ roseilivida is somewhat 
similar but smaller, has a purplish cap, and oceurs under various western conifers;L.£/n/- 
felten has a vinaceous- brown fibrillose cap and has been found in rich soil and under 
cypress in Santa Barbara Also similar is the beautifui unidentified species mentioned 
under L, flammeatinctc\ its cap is purpleor pink at first and its s talk often bruises orange. 

L epiota cristata ( B rown-Eyed Paras ol) 

CAP 1-5 (7) cm broad, convex becoming broadly convex to plane or broadly umbonate, 
surface dry, soon breaking up into small tawny to brown or red-brown scales (often 
concentrically arranged) on a white background, the center usually remaining smooth and 
dar ker (brown to red-brown). Flesh thin, white, not bruising; odor mild orsweet and fruity 
or pungent. CILLS free, white to buff, close. ST ALK 2-8 cm long, 2-5 mm thick, equal or 
thkker below, siender, white to pinkish-buff and often darker toward base; more or less 
smooth, fragile. VEIL white, sometimes disappearing, at other times forrmng a thin, 
fragile, median to superior ring on stalk. SPORE PRINT white to pale buff; spores * 
3-5 microns, bicornute(wedge-shaped and spurred at one end), smooth, dextrinoid. 

HABIT AT: Scattered or in groups on ground in woods, under tre es (especially redwood 
and cypress) or shrubs, on lawns„etc. Widespread; common in our area in fali and winter. 

E DI BI LI T Y : T o be a vo ided perha ps p oi son ous . 


Lefl: Lepiota erhtata. Note absence of prominent seaks on stalk. Right: lepiota seminuda , our 
smallest lepiota. Note the free whitish giils and fragile veii that leaves remnanis on cap margin. 
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COM MENTS: T hc chestnut to dark brown cap center, fragile ring, small size, and smooth 
stem characterize a number of Lepiotas which can only be differentiated microscopically. 
L. castaneidisca, for instance, has elliptical rat her t han bie or nu te spores but is otherwise 
identical In my expcrience it is just as common in our area as L. cristata . There are many 
other similar species too numerous lo mention. They include: L . decorata T with reddish to 
pink seales ; JL. roseitivida, with a purplish or purplish-pmk.fihrillosecap; and C, “tomen- 
todisca f ” with pale to dark reddish-brown seales. In all three of these species the center 
of the cap is minutdy hairy (tomentose), a character best seen with a hånd lens. 

L epiota sequoiarum ( Boring Lepiota) 

CAP 1 .5-4 cm broad, oval bccoming convex or fina l ly plane; surface d ry, smooth, without 
distinet seales, yellowish to tan at the center, pallid toward the margin. Flesh tbin, white, 
not bruising. GILLS white, free, close. STALK 2-7 cm Ion g, 2-5 mm thick., equal or thicker 
below, siender, white, smooth. VEIL membranous, white, fo rm i ngasupe rier ri ngo nstalk 
which often collapscs in age. SPORE PRINT white; spores 7-9 * 3.5*4 micro ns, elliptical, 
smooth, dextrinoid. 

HABIT AT: Scattered or in small groups in woods and planted areas, infrequent. I have 
found it several times in the fail and winter under redwood. It is one of several small 
Lepiotas apparently endemic to the west coast. 

EDIBILITY: Unknown — do not experiment! 

COM MENTS: The smooth cap, small size, membranous ring, free white gi 11 s, and white 
spores arc the decisive features of this lack luste r Lepioia. The less said ab out it the better. 
A somewhat similar unknown species with a grayer cap when young oceurs on w ood chips. 

Lepiota seminuda (Lilliputian Lepiota) 

CAP 1 -2 (4) cm broad, conical or convex becoming plane; surface dry T white or tinged 
pinkish (especially at center), smooth or mimitely powdery-mealy; margin often with veil 
fragments. Flesh very thin, white. GILLS free, white to pale pinkish, dose. ST ALK 2-5 
cm long, I 5-3 mm thick, equal or slightly thicker below, white todingy pinkish or tinged 
cinnamon toward base, thin and fragile, smooth or mmutely mealy like the cap. VEIL 
evanescent, leaving remnants on the cap margin, but not a distinet ringen stalk. SPORE 
PRINT white; spores 3-5 * 2-3 microns, elliptical* smooth. 

HABITAT: Solitary or scattered in humus under ha rd woods or coni fers; widespread. Oc- 
casional in our area in the fali and winter(e.g., under redwood) but easily overlooked. 

EDIBILITY: Unknown. It is hard ly worth troubling with sueh a trifie. 

COMMENTS: Also known asL, shirata, this is our smallest and most dclicate Lepiota. 
Its lilliputian dimensions might lead to confusion with Mycena or Collybia. but it has free 
gilis and a vcil when young. It is smaller than /.. sequoiarum , and the veil does not normally 
form an annulus ( ring) on the stalk (sce photo at bouom of p. 306), 

Lepiota castanea (Petite Parasol) 

CAP 1-3 (4) cm broad, conveX’umbonate to nearly plane; surface dry, covered with rusty- 
ochraceous to c hest nut- brown to cinnamon- brown seales on a pallid to yellow-brown or 
ochraceous background (seales o ft en de nsest at center), Flesh very thin, yellowish-buff; 
od or so med mes faintly sweet. GILLS close, usually free, white to bu ff or rusty-stained, 
STALK 3-8 cm long, 1-3 mm thick, very fragile and siender, equal or enlargcd slightly at 
base; smooth above the veil, covered with rusty-ochraceous to dark chestnut- brown seales 
(like those on cap) below, often staining orange or ycllow-orange when håndled or in age. 




Two deadly poisonous Lepiotas. Lefl: Lepiota casianea. Note scales on lower stalk. Right: Lepiow 
jøssemtidii is citsily confused v.ilh L. cnsiutn[p 306), but usuall> lacks an aimuius(ring) on s talk. 

VEIL fibrillose, evanescent, nol forming a distinct ring on stalk, but sometimes leaving 
remnants on cap margin, SPORE PRINT white; spores 9-13 K 3.5-5 microns, bullet- 
shaped, smooth, dextrinoid. 

HABIT AT: Solitary to widely scattcrcd or in small groups in rich humus in woods, espe- 
da l ly under conifers. It has a wide distribution and is not uncommon in our arca in the fall 
and winter, but never seems to fruit in targe numbers and is likely to be overlooked. 

EDIBILITY: POISONOUS! Like L. josserandii, it coma in s deadly amani ta-toxins. 

COMMENTS: The rusty-orange to chestnut-colorcd scales on cap and stem, free or 
nearly free gilis, and Lack of a distinct annulus (ring) typify this petile Lepiota , It 
might bc mistaken for a Cystoderma , but the giils are usually free and the spores are 
dextrinoid, It is quite fragile and difficult to transport home in one picce. 

Lepiota josserandii (Deadly Parasol) 

CAP 2-5 (7) cm broad, convex to plane or sometimes umbonate; surfacedry, withcinna- 
mon-brown to pinkish- or reddish-brown scales, the center darkcr and the background 
whmsh to ochraceous, but reddish or rosy tints often developing in age or upon drying; 
margin often fringcd with veil remnants. Flcsh thin, pallid; odor faintly sweetish or musly, 
especially if sevcral are lefl in a dosed container. GI LES free or adnexed, dose, white to 
creamy-ycllow, not bmising, STALK 3-7 cm Long, 0.3-1 cm thick, equal or enlarged 
downward, pallid at apex, fibrillosc-scaly to near smooth and cap-colorcd (or slightly 
pinker) below. VEIL fibrillose, evanescent, not forming a distinct ring on stalk, but 
sometimes leaving a hairy zone. SPORE PRINT whitish; spores 6^8 * 2.54.5 microns, 
clliptical, smooth, dextrinoid. 

HABIT AT: Solitary, scattered, or in groups in cultivatcd ground, under bushes and trees 
(ind udi ng cy press), on lawns, etc.; wtdely distri buted and not uncommon in Cahfornia. 
I have found il several times in our area in the summer and fall. 

ED1B1LITY: PO I S O N O U S ! Dcad ly a ma n ita-t oxi ns ha ve been i so lated i n this species a nd 
several relatives. Fortunately, they are unlikety to be eaten because of their small size and 
infrequent occurrence. However, L, josserandii has been implicatcd in at least one fatal i ty 
(in Albany, New York), 
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CGMMENTS: This und istingu ished linie Tef>j'o/tf(5eephotoattopofp.308)isde$cribed 
here because it poses a threat to those who sample mushrooms wantonly, or think ihat only 
the Amanitas are deadly poisonous. It belongs to a large group of small, poorly-known, 
difficult-to-identify Lepiotas with noannulus(ring) or only a slighi one, and a more orless 
fibrillose-scaly or cottony stem, Until they are betler known, Jioneshould beeaten. Several 
oecur in our arca under cy press, including a beautiful pinkish-hued species that might be 
L. subinc ar na ta, a nol her poisonous species. Ot her deadly poisonous species include: 
L . helveola, very similar to L.josserandii, but with larger spores (7-10 microns long) and 
a slightly more membranous ved; and L* felirta, with blackish to dark brown scaies on 
both the cap and stalk. See also L. castanea. Other species: L. coriinarius is a med ium-sized 
species (cap 3- 10 cm broad; stalk 0,6-2 cm thick) thatgrows under northernconiferssuch 
as spruce. hs cap cuticle soon breaks up i nto numerous co nce n trical ly-a rran ged small 
brown to reddish- brown scaies, its veil is e vanescent, and its giils are remote from the stalk 
or attached to a collar. It does nol age or stain reddish or pinkish; its edibility is unknown* 

Lepiota clypeolaria (Shaggy-Stalked Parasol) 

CAP 2-8 cm broad, oval or bell-shaped becoming convex to nearly plane with a low, broad 
umbo; surface dry, soon break ing up into yellow- brown or brown scaies except for the 
smooth, darker center; oflen yellower toward margin, which is soft and ragged from 
cottony veil reranants. Flesh white, not staining appreciably; odor sometimes pungent. 
GILLS free, close, white orcreamy. STALK 4-1 2{18)cmlong, 3-7 (10) mm thick, usually 
siender and about equal, fragile; sheathed with soft, shaggy or cottony scaies belowthe 
veil, usually yellow or colored like cap, VEIL cottony, leavingremnantson cap margin ora 
slight cottony-fibri liose ring on stalk, SPORE PRINT white; spores 12-20 K 4-6 microns, 
fusiform (elongated), smooth, dextrinoid, 

HABIT AT: Solitary, scattered, orinsmallgroups in woods, widelydistributed. Inourarea 
it favorsconifers such as Douglas-fk, and is fairly common in the fali and winter. A reiated 
species or variant (see comments) occurs under oak in the winter and spring. 

Lepiota clypeolaria, mature specimens, The shaggy stalk plus the smooth dark cap center typify this 
beautiful woodland mushroom. The cap is oval or convcx before it ex pands. 




Lepiota ctypeolaria (form "nabiscodisia'). This form is notas shaggy as ihe one shown on the previous 
page, and does not show as mueh ydlow. In our area it favors oak , 

EDIBIL1TY: Said to be poisonous — all siender woodland Lepiotas are best avoided. 

COMMENTS: The ragged or shaggy appearance of Ihe cap margin and stalk, smooth 
“eye” at the center of thecap, absence ofa dis tinet annulus (ring), free whitish gilis, and long 
narrow spores are diagnostic, In prime condition il is one of our most beautiful and 
exquisitely adorned mushrooms. In age, however, il assumes a rather decrepit appearance 
the stalk is weak and collapses easily. In North America L. clypeolaria is probably a 
“collective" species — that is, there are several vårnet les which may be distinet species. In 
addition to the form described above, we have in our area an oak -lo ving variety with 
fusiform spores, a more evenly c olo red and less ragged cap, and a whitish, only slightly 
shaggy stalk. I call it var. “ nabiscodisca" because of its cookie-colored cap cuticie, bul it 
may pro ve to be the “true” L. clypeolaria of Europe (and the etypeoiaria described 
above may be L. ventriøsospøro- but such issues are best left to licensed lepiotologists). 
Other species; L, dypeotarioides of the Pacific Northwest lacks yellow tones, is not as 
shaggy, and has elliptical spores (6-9 microns long). 


AGARICACEAE (Agaricus) 

Mosily medium-si/ed to large, tt'rrcstrial. saprophytic mushrooms, CAP smooth or scaly, ly picaJly 
ncilher brightJy lo lo red nor vt&dd. Flesh usuaily w hite. CILLS clox,frer or nearfy/ree (at ica&lat 
maturity). pallid ør pink is h whtn young, chocolatc' brown to btøckish-hføwn m age. STALK 
central, fleshy, deanly separablefrom cap. VEIL present, membranens or c ottony. nsuaUyførtmng 
an iinnuhn ( ring) on Slofk VOLV A typually ahsent{CiUXp. in A . bitnri/ws&né relatives). SPORL 
PRINT chocoJate- brown. Spores smooth, most ly elliptical or almond-shaped. 



FROM both an economic and gastronomic standpoint this is unquestionably the most 
important group of gilied mushrooms, for it includes the familiar culttvated or"grocery 
s t ore" m us h roo mas wel 1 as a 1 arge nu mber of ot her de leeta b le col lectables . As d eft ned he re, 
the Agaricaceae ind ude only one common genus, Agaricus (sometimes listed in older 
books as Psaliiota). It is a remarkably dearcut, “naturar genus, and as such is a cinch to 
recognize: the stalk is typical Jy fumished with an annulus (rmg) but lacks a volva, the giils 
are pink bh or pal I id when young but become chocolate-brown and are free at maturity, and 
the spore print is afways chocolate-brown (the color of dark chocolate, not milk chocolatef 
S trop har ia is somewhat similar to Agaricus, but usuaily has a vise id cap and attached gi Ib 
that are never pink, while Amanita has white spores and white or pallid giils plus ( usuaily )a 
volva, Lepiota and Chlorophyllum are very similar in general appearance, but have white 
and greemsb spores respectively. (The Lepiotas and several misceHaneous smaller genera 
are included in the Agaricaceae by many mycologists.) 
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These phoiographs show the key field marks of any Agarkus: presene* of a veiJ that usually forms 
an a ri nu I ils on the stalk plus gills l hat are free arul chocolate-brown at mat un ty Left O ose- up ofa 
mature Agaricus a ugus tus (p. 337 Right: Mature spec imens of A . arorm (an unusua! species $ee 
p. 325). Note how cap separates easily from stalk. 

Because so many of its species are edible, one often hears Agark us characterized as a 
“safe” genus. This is hardly the case, however.True, no Agarkus is deadly poisonous, but 
same species produce mild to se vere vomiting and diarrhea in most people, and most of the 
edible species (inctuding the cuhivated mushroom, A . bispo rus) produce mild to severe 
vomiting and diarrhea m same pzopie. Infact^/igtfr/cEJsspeciesarethemostfFequentcause 
of mushroom poisoning in our area, if not in Califomia — not a very good track record for a 
“safe" genus? It the re fore behooves you ^gtfricui-eaters to sample eachand e ve ry species 
cautiously to determine your reaction to it, and to be absolutel \ sure of youridentificatiord 

Unfortunately, being “absolutely sure of your Identification" is e asier said 
than done, because Agaricus species are perplexingly polymorphic(variablein size, shape, 
color, etc.), and as a result, devitishly difficult to differentiate fromeach other. in vie w of the 
f req uency with which Agaricus species are eaten, and the faet that there is no single “Simple 
Simon" rule for distinguishing the edible ones from the poisonous, it seems prudent to 
detail some of the more important characters used in separating them: 

1) Staining reactions should be noted when fresh on the surfaces of the cap (near the 
margin) and stalk, theflcsh in boththecapandstalk,andthefleshintheejcfr£/nebaseofthe 
stalk. Some species do not stain at all; others are rufescent, (i,e, t they stain red to orange or 
vinaceous when cut) or lutescent (i.e., they stain yellow to yellow-orange when bruised or 
rubbed repeatedly); still others are lutently lutescent (i.e., they stain yellow ønly when a 
drop of 10% potassium hydroxide (KOH) or sodium hydroxide (NaOH) is apptied to the 
surface of the cap near the margin).* Actually, potassium and sodium hydroxide drama- 
tize the yellow-staining of all the naturally lutescent species, but in our area are especially 
useful for distinguishing the edible, non-staining A. campestris from the inedible or 
poisonous, latently lutescent A, Californiens* 

2) Odor should bc noted by gently erushing the cap tissue as well as the flesh in the very 
base of the stalk. Three odors are especially prevalent in Agaricus: mild (or 4 Tungat") to 
faintly fruity, as in the cultivated mushroom, A, bisporus; sweet (like anise or almond 
extract) as in A * augustus; and ptienolic (an unpleasant Chemical odor reminiscent of 
phenol, earbotic acid, creosote* library paste, ink, tar, or bleach),as in>t. xanthodermus . 
However, these odors, when present, are not always obvious and it sometimes takes an 
experienced nose to deteet them. It is i nte rest i ng to note t hat there is often a correlation 
between the degree of lutescence and strength of odor— as a rule, the more quickly and 
brightly an Agaricus stains yellow, the stronger it will smell! 

*Man> r houschold c lean mg agtnla contain potassium or sudiom hydroxide and can be substiluted successfully. 

Drano(onc tcaspoon per % cup water) and Lyso I both work, but don leat the tissue tested with these chcmiCateJ 



Veil detail in Agaricus. Lefl to right A. campe siris. wilh a thin cotlony veil; A . californicus, with a 
thicfrcr membmnous veil and inrolied, lobed cap margin; and Æ arvensis, whose membranous veii 
shows a cog wheel pat tern of patchcs on its underside. (Ralph Buchsbaum) 


3) Veil ch&ractemtics: The veil in Agaricus is actualy composed of two layers of tissuc. 
In some species o nly one layer is dearly visible, while in ot hers the lower layer (universal 
veil) can be seen as distinet patches of tissue on the underside of the upper layer (partial 
veil), as show n in the phot ograph a bove. The type of an nultis( ring) formed by the ruptured 
veil is also significant; whether skirtlike (pendant), sheathlikefperonate), or intermediate 
between the two(see illustrations on this page), 

4) Spore size is exi rerne ly useful in ddimiting species, as are reactions to other Chemicals 
besides potassium and sodium hydroxide. However, these features are not stressed here 
since most people will be unabletoascertainthem. The best spores f or measuringpurposcs, 
incidentally, are those that are deposited naturally (in the wild) on theannulus or stem. 



Di f ferent types of rings in Agaricus. Left to right; Å. stivieofa, A . praetiare sqimmo sus, >t. btiorqufc 


What makes identification of Agaricus species so difficult is that all of thea bo ve charac- 
ter* with the exception ofspore size are easily influenced or altered by the environment, as 
are grosser features such as the size, shape, color, and degree of scaliness of the fruitmg 
body. Speci mens growing in the open, for instance, ca n be dif ferently colored or squatter or 
more scaly than speci me ns of the same species growingin deep s hade. Dry or o Id speci men s 
are apt to manifest their staining reactions and odors mueh more slowly orsubtlely than 
young, fresh individ ua Is, and soggy specimens may not display their normal odor and 
staining reactions at all* It is obvious, then, thai habitat and environmental conditions 
are among the first things to be taken i nto account when you are attempting to identify an 
unf a m i l ia r Agaricus . 
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Otie practical way for beginners to overcome some of the vagaries and difficulties dis- 
cussed is to approach the genus Agarictds at the level of section (subgroup) rather than 
species. The overwheirrung majority of North American species will fit into one of seven 
groups or "sections." A few, such as A. subrutiiescem and A. arorae, do not fit con- 
veniently into any of them, and may well represent "bridges 11 between them. The seven 
sections are: 

Section Agaricus: Not staining; annulus thin and shght or even absent (whcn present 
usually inlermcdiate); KOH-negative; cdible. 

Section Hortenses: Not stai ning or rufescent; annulusskinHke or intermcdiate;stature 
usually rat her squat. KOH- negative; ed i ble, 

Section Bitorques: Not staming or rufesccnt; annulus sheaihlike; flesh hard; »talk 
solid; KOH-negative; edible or somehmes too lough to eai, 

Section Sanguinolenli: Ru fescent; annulus skirtlike: stal ure usually erect; KO li- 
ne gat l ve; cd i ble, 

Section Xanthodermati: Latemly or strongly but fketingly luiescent (i.e., staining 
yellow, then event ua I ly discoloring brownish or vinaccous); annulus skirtlike or 
inlermediate. od or phenolic (sortien mes fa ind); KOH-positive; poisonous! 

Section Arvenses: Latently or strongly but persistentiy lutescent; annulus skirtlike, 
odor usually sweet; veti typically with iwo dislinet lavers; KOH-positive; edible. 

Section Minoresc Ve ry mueh like section Arvenses and sometimes grouped with it, but 
with a smalf usually ilender and fragile fruiting body, and veil often with only one 
disiinct layer 

Lea min g to recogni^e these "sec ti o ns" 1 has se ve rat ad van tage s, The most obvious is 
that it hones critical skiils while deaiing with only seven entities instead of dozens. 
Moreover, you learn to group species according to their chemistry, which is precisely what 
edibility is all about! For instance, it appears that the phenol-smelling species (section 
Xanthodermati) poison a majoriiy of people who eat them. The phenol odor is not always 
evident in the field, but usually becomes quite pronounced if the mushrooms are cooked. 
(The taste of these species is rather astri nge nt or metallic, yet there are people who eat them 
not only with impunity, bul with gusto!) It is also interesting to note that people w r ho have 
an allergy to an edibie species are likely to have allergies to other members of the same 
section, bul not necessarily to species in other sections . For instance, someoneallergic to 
A, augustus is likely to be adversely affeeted by A. ørvmris alsa. Similarly, someone who 
can eat the cul ti vated mus h ro om (A. bispor us) will probably not have tro u ble with other 
species in the section Hortenses. Thus it clearly pays for prospective /fgnrieiAS-eaters to 
learn sometbing of the chemistry and interrelationships of the common species, in addi- 
tion to their critical fieldmarks. 

The best known— and perhaps the most mediocre of the edible Agaricus species is 
undoubtedly ihe culii vated mushroom, A. bisponts , The meadow mushroom or 
“champignon," A. campestris, is also very po pular, butthe best species are some what les ser 
known — A. augustus, A. subrufescens, A, arverisis, Å lilaceps, and A> bernardii ar echoice 
mushrooms if there are any, and A. bitorquis has few peers. Agaricus species are also 
notable for their beauty. Some rival the Amanitas for stateliness and elegance, while 
ot hers are as plump and meaty as boietes, 

Agaricus species are saprophytic and are among the most conspicuous urban and 
suburban mushrooms. Not only is the cultivated or "button 11 mushroom,^. bispo rus, tobe 
found in practically every grocery store and produce stand, but its umamed (and in some 
cases unnamed) cousins fruit prolifically on lawns (where they are often kicked over like 
ot he r " t oadst o o Is"), i n cemeteries , under hedges a nd s h r u bbe ry, a 1 o ng road s a nd s id e wa 1 ks , 
in gardens, and on c ompost piles. Many species are rural as well, fruiting by the bushel in 
pastures and Helds, and some also favor the woods, but comprise a mueh smaller 
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perce ntage of the fleshy fungi fo und there, Few, if any, are mycorrhizal. Ft is interestingto 
note that in our area cypresses — particularly old oncs harbor a remarkable wealth of 
species, ind ud i ng both cosmopolitan and rare or endemic ones. 

Agaricus species fruit whene ver condit ions are favorable — t hat is, moist and mild. In our 
area the greatesi variety can be found shortly after the First fall rains, but another crop 
appears in the spring, and if it is mild enough, in the winter Some species also fruil on 
watered lawns in the summer, and A augustus is a common summertime mushroom in 
the Coastal fog belt. 

Agarkus is a large genus centered in the tropiesand su bl ro pies, hence one would expect 
to find more species in the Southern United States than in the north. About 200 species 
are esti mated for North America, but no all-encompassing critical study has been made. 
In California the total number of known species is about 60, most of which occur in tmr 
area, Many of the 24 species described here have wide distributions, but some are present ly 
known only from California, * Readers outside "our area" will undoubtedly enounter 
se ve ral species they can’t identify , but with a good nose and a keen eye ihey should be able t o 
as sign most of the m to one of the se ven lt sections" already described. 

Key to the Agarleaceae ( Agarkus) 

Note; As already po biled out, many of the character s used in this key are suhjeel to 
e n v i ro n me n t a 1 1 n fl ue nce pa ri icula r| y I he i nte nsi t y ( or e ve n pitSCOCe) of s ta i n i ng reac- 
tions and odur It is therelore imperative to have severai specimens of each species in 
hånd, preferably collccted m condkions neither cxceptionally wet nor unusually dry. 

I. Very base of stalk gu mg off an unpleasant odor (like phenoi or library paste) when entshed; 
base sometinies aUo staining yellow when cut or emshed . . , . 2 

1 . N ot as above; odor not phenolie; base of stalk typically not stai nmg yellow( but may slam orange 

or ye 11 ow-o range), or if staining yellow then odor sweet - , , , . . . * . • , . , 7 

2. Exlrcirtc base of stalk staining brighi yellow when cut or meked, other surfaees oflen staining 

yellow also . . 3 

2 . Ba se of s tal k not stai ni ng b nght yel lo w ( b ul may sta i n fai ml y yello w) 4 

3. Cap with inky-gray tograyish-brown to hr own ordark brown fi brite or fib ri Ilose scales; surface 

of cap nol br uising yellow or only sometirnes hr uising yellow 6 

3. Cap white or discolorjng grayish to buff or tan; surface usually br uising biight yellow when 

rubbed rcpeatedly, c special Ly neai margin A. xanthodermus, p. 329 

4. Cap with pale pinkish-brown to fawn-eolored, tan, or reddish-brown 0 brite {or at times nearly 

white); annulus (ring) on stalk thick and ieltlike; stalk 1-3 cm thick at apex, the base enlargcd; 
cap 615 cm or more bro ad; growing in woods or under trees A, hondensis, p. 326 

4. Not with above features ..o...................... . . 5 

5, Cap 3-9 cm broad. entirely white or whiiish with a brown center, or sometimes browmsh 

throughout, stalk 0.5-1 (1.5) cm thick; found in many habitats on West coasl T but esped aily 
common in urban and suburhanareas, in grass, under cypressand oak, etc. 52 

5. Not as above; tf found in West l hen cap (4) 5-25 cm broad, with mky gray tu grayish- brown, 

brown, or dark brown fibrils or ftbnllose scales (ne ver entirely white) aild stalk 1-3 cm thick, 
and usually growing in woods or along roads and palhs through the woods 6 

6. Found in eastern North America; cap typically fmely fjbriUose 

A. pktcotnyce$& A. pociUator{ sce A . praectaresquamosus, p. 329) 

6 . W ide s p read but most com mo ninWcst;capfibril lose to sca ly A . praecla restfuamosus, p . 3 29 

7, Some part of fruiling body {especially cap surface) staining yellow when bruised tind j or 

the flesh smclling sweet when erushed (like almond exlracl or amse); cap surface typically 


yellowing in K.OH , „ ♦ 8 

7. Not as above (odor rarely slightly al mondy, but if so then flesh reddenmg when cut) ..... 25 


*Sevcr&l of the species de-piued m ment to ned in this ehapttr have been na med aml tkscTibed by Riek Kern g, an in 
an at tide which, at the Lime nf this writing, is about to be publtehed. The prcvisional na mes he has given them are 
used here wil h his permission I hey are; A- fwcovvlatw, A . ar<>fae, A. xequotae. A. vmacemitens. A. Mandianta, 
A- smithii , Å. summemis, A. perub&t urus. and Å. rubronanus. Another proviMonal naitvc, A- pinyonensis, 
is used here wuh Lhe permission of Bill hnn.es and Chuck Bariows. 
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8. Cap whitc or whilish when y oung and freshfbut may discolor yellow lo buffer amber in age) 9 

8. Cap not wiiile(i.e„ with di sti net Jy colored euticle, fibrils, or scalcs, al least al center) , . . . 16 

9. Growing in grass( lawns, pas tures, elc.) or in pinyon-juniper forests . 10 

9, Not typically growing in above habitats , r . , .................... , . . 12 

10. Gap small (2-5 cm broad), often witha brownish lo butf-linged center; stalk less than 1 cmihick; 
spores 5 .5 micro ns long or less A. comUitus{ see A. tnkromegathus. p. .140) 

10, Nol as above; usually larger and spores larger 11 

11. S talk s tuffed or some limes hoilow ; fruiti ng body medium-sized, or i( large 1 han nol parlicularly 

squat; cap surface usually smuuth tor wilh a fcw fissures); widely dis tributed, but favonng 
lawns over paslures in California; spores 7-8.5 micrcns long A. anens is, p. 312 

11 . Nol as a bove; either growing in pinyon-juniper foresis or if growing in grass, then stalk usually 

solid, fruiiing body often large (cap 7-50 cm broad), the cap smooth lo eonspicuously scaly or 
warty, stature often robust or squal; cspecially common in pastures and prairies bul ab o on 
lawns; spores either smaller or larger than above 41 

12. Fruiiing body often robust, quickly staining amber when bruised (especially the cap surface) 

and often aging amber overall; cap often fibrillose; odor strongly al mondy oranise-like; im- 
mature gilis often staining yellow; known onl> from ihe West A . athotutescem. p. 335 

12. Not as a bove , 13 

1 3. fruiiing body robust (stalk 2 cm ihick or more); cap typically with slig ht ly colored I yeliowish) 

fibrils; rare A. summensis & A. august ustv, hite form) (see A. a ugu s tus , p. 337) 

13. Not as above; common 14 

1 4 . Cap surface typically staini ng disli nci ly yellow w hen r ubbed repealedly, at lea st a 1 1 he margi n; 

common and wide sp read A. sih kota group, p. 334 

14. Not as above; yellow-staimng weak or erratic; fuund in easlern North America or in wcsiern 

mouniai ns 15 

15. Cap w hile, 4-8(15) cm broad; od or pungen! or famtly s weet; spores only 4-5 microns long; la i rly 

common m woods of castern Norih America A. cretacet/us 

15. Cap white or silvery; gi Ils remaming pink for a long time; found in western mountains 

A. chionodermusl^ee A . s U vie o fa gro up, p. 334) 

16. Fruiiing body fairly small; cap I -5 (7) cm broad; slalk usually tessthan 1 cm thick 17 

16. Fruiting bod> medium-si^ed lo very large, not as above 19 

1 7. G rowing in grass; odor usually anise-Iike A. mkromegathus Si others, p. 340 

17. Growing m woods or under trees; odor mild or anisdike 18 

18. Odor dislinetly anise-like; cap fibrils brown lo reddisb-brown 

A. wmofus(scc A. mier orne gathus, p. 340) 

18. Odor faint or abseni; cap fibrils pink, purpie, purple-gray, or vinaceous when fresh . 

A. diminutivus group, p 340 

19. Growing in pastures or grass, f rolling body robust, oflen squal; cap oflen wilh large warts or 

seales, but somelimes smooth, whilish becoming yeliowish or pale brownish . , 

A. crocodiiinus{sec A . osecanus group, p. 333) 

19. Not growing in grass, or if growing in grass then not as above 20 

20. Growing in composl or rich soil; cap with pallid to pale brown to lainlly grayish, pale pinkish- 

brown, lawn-colured (or sometimes brown or tawny) (i hr ils, sometimes sLightly luddy or 
yeliowish in age; slalk /to/ sealy or shaggyforonly obscurelyso) below the veil; slalk often wilh 
a swollen base; odor strongly sweet; spores 5.5-7 microns long A. subrufescens, p. 336 

20. Nol as above; often bul not always growing in woods 21 

21 . Cap wilh pink or pur pie lints; nol common A. iilaceps, p. 323 

2L Nol as a bove 22 

22. Slalk typically ra t her siender ( J -1 .5 (2 )cm thickai apex), bul usually with a bulb at base, fibrils on 

cap och raceo us-o range lo tawny; lound in Ihe Coastal forests of northern California and the 
Pacific Northwest, cspecially under Sitka sprucc ...... A. smithii ( see A. august us, p. 337) 

22. Not as above 23 

23. Fibrils on cap yellow when young, oehraceous or tawny in age; rare 

A . r«mmewir(see A . augustus. p. 337) 

23. Not as above; librils brown to gray to tawny, but nol yellow 24 
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24. Fibrils oncapdisiinctly gray to gray ish- brown to nearly black (at center) when young, but often 

paler in age; scales on siaik below the veil of len shanty; gdls usually passing through a pmkish 

phase as they mature; known only from Califorma . A. perobscurus, p. >39 

24 N ot as abo ve; f i bri Is o n cap b ro w n to ta w ny; s ta I k us ua 1 1> c o nspic uously s haggy o r scaiy bc lo w 

ttie veil, al least when young; gilis rarcly pink; w idely dislrihuted A. avgustus, p.337 

25, Flash normally staining red lo orange or vmaceous when cut or ruhbed repealedly 26 

25, Not as abo ve (bul cap and tlcsh may have reddish stams m old age or wet weather) ...... 38 

26, Flesh in base o f staik staining orange to yellow-orangc when cut; flesh dsewhere redden ing at 

least somcwhat, cap with broad, flat tened, chocolate-brown scales, oltcn depressed centrally 
at maturity; growing m woods, very rare (reported from ihe Pacific Northwest) . A. tampes 

26, Not as above 27 

27 U nbroken veil ( i.e., underside of broken veil) soon brown to grayish-brown, purple-brown, or 
chocolate-brown to nearly black . . 28 

27, Not as above 30 

28, Staik averaging 2.5—4 cm thick al apex, uften bulbous A. pattersonae isccA. tifaceps, p. 323) 

28. Staik usually more siender, or if thick then w tthout a bnlb at base 29 

29 . U nde r sid e of u n b ro k en ve il so o n p ui p 1 e-gra y io b i own o r d a rk bro w n ; flesh staining on ly s ligh t ly 

(o flen orangish) when cut; staik typically lessi han 2 em thick ...... A.fuscovelatm, p. 324 

29. Not as above . . 30 

30, Veil formi ng a shealhlike a nnul us( ring) on sta Ik; cap whitish lo buff or sometimesdingy bruwn- 

ish T some times cracked ircto scales; staik solid; fruiting body very firm or hard, growing in 
disiuibed soil, mud fiats, on lawns near ocean, etc ; Coastal m distribution A.bernurdii, p. 322 

30, Not as above; veil fortmnga skirllike to intermediate annulus 31 

31 . Growing in eompost or man ured soli A, bispørus, p. 319 

3 1 . Not as above 32 

32. Fruiting body large and dense (cap 8-25 cm broad when mature, staik 2-7 cm thick; cap brown or 

sometimes with pinkish, purplish, and/ or ochre or ydlow-orange tones, veil often yellow- 
tinged before breaking, forminga skirllike annulus(rmg) on staik, found mai nly under cy pres* 
and other planted trees, but not in manure .... A> JSbi^ps, p. 323 

32. Not as above 33 

33. Margin of cap inrolled when young; stature of fruiting body usually rather stoul or squat; 

annulus ( i mg) on staik inlei mediate or skirllike 54 

33. Not as a bo ve; an nulus usually skirllike 34 

34, Flesh staining distinetly red , . , , 35 

34. Flesh staining dmgy vinaceous or vmaeous-brown or dingy reddish ( usually weakly) . . , . 38 

35, Gap while or whitish, so me ti mes with fåinlly gray ish or brown ish fibnls 

A. benesi ( see A. fuseøflbHttøsm, p. 325) 

35. Nol as above; cap darker , . „ 36 

36. Common under mountain conifers (especiaUy spruce and (ir) in Southern Rocky Mountains and 

Southwest . .... A. amicosus (see A , mørne, p.325) 

36. Nol as above 37 

37. Staik usually kss than 1 cm thick, cap 3-7 [ 1 0) cm broad, cap su i face yellow ing in KOH ; know n 

only from California, usually growing in mixed w oods and under oak ... A. orørae, p. 325 

37. Not as above; staik usually thicker andj or growing under cypress; cap surface w>/ ycllowing 

in K 0 1 1 ; widespread _ A. fuseofibrittoms & ot hers, p. 325 

38. Veil formi nga shealhlike or even volva-like an nulus on staik or a large collarlike band (with 

both uppn and lower edges freefrom staik); found in hard -pac ked or disturbed soilorsome- 
Umes m grass or under cypress; texture ve ry firm; staik solid A. bitorquis & others, p, 321 

38 . Not as above; veil not shcathlike or bandhkc and/ or staik with a central hollow in age ... 39 

39, Cap wbitc or whitish when fresh (bul may discoior tan, yellowish, or buff in age) 4CJ 

39, Cap c o lo red at least at the center, or with colored fibrils or scales . . 42 

40. Cap medium-si/cd to very large ( 10-50 cm broad when mature); ej ther growing in grass orm 

pinyon-juniper forests 4 1 

40. Not as above; smalter and/ or habitai different 42 
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41 . Found with pinyon and juniper in thc Southwest A . pinyonensis, p. 33 1 

41 . Found m g ras sy p Laces A. osecanus group & A. crocoditinus {ae? Å. osevurms group, p. 333) 

42- Cap I -4 cm broad when expanded; stalk 2-6 mm thick; fruiting body fragile 43 

42. Not as above, typicaily larger (cap 3 em broad or more; stalk 5 mm thick or more) ...... 44 

43. Cap grayish to grayish-brown, gramdar or powdery; margin usually hung with ved remnants; 

gilh, deep pmk lo blood-red, then darker; spore print reddish or linged greenish when moist, 
d ry mg darker bro wn; growing in grcenhouscs, leaf litter, rich soil, bogs, etc; widely distributed 

bul not common . . . Meianophyitum echinatum 

43. Not as above; cap wilh reddish-brown to pinkish or purpbsh fibrils, not gianular or mealy; 
growing in woods A. diminutivus group* p. 341} 

44 Cap silvery-whiie or white; fruiting body often rather erect and siender; growing in mountam 

forests of the West A . chionodermus ( see A. sdvkokt group, p. 334 ) 

44 Nol as above ^ k - - * * * 45 

45. Cap covered with dark brown to purple-brow n or wine-colored fibrils or fibriJlosescales; stalk 
shaggy or s heathed by coitony white scales below the veil, at ieast when young; common in 
woods , ... , . A . subrutilewens, p. 326 

45. Not as above 46 

46. Growing m the open (usually in grass, occasionally in hard-packed sod); veil typicaily thinand 

somewhai cottony, forming only a slight annulus (ring) on stalk or disappeanng (anmilus 
usually inter mediate, not skirtlike); gdis usually pmk or brownish in button stage; cap surfacc 
not yellowing tn K.QH 47 

46. Not as above; ha bi tal di ffe rent and f or veil typicaily membranous and form mg a disti net 

intcrmcdiatc to skirtlike annulus.; gi Ils pinkish, brown, or white in button stage 49 

47 . Cap wh ile or so m e ti mes wi l h pa le br o w n t o g ray is h f ib ri Ls o r sca t te red sca les; ve ry c om m o n a nd 

widespread A. campestrts& others, p. 3 18 

47. Cap covered wilh brown to grayish-brown or reddish-brown fibrils, even when young ... 48 

48. Cap often ruddy or reddish in age oi aftci handling; growing in la wns or hard-packed soil along 

roads, not common A. ruti/escens(see A. cup reoh ru nne us, p. 319) 

48. Not as above; growing in lawns or pastures; common . . A* cupreøhnmrteus & others, p. 3 19 

49. Stat ure erect (stalk more than 5 cm Jong);cap white or paJlid ( pak buff) 50 

49. Not as above; cap darker and i or stal ure rather robust and stocky 52 

50. Stalk 8-30 cm long; found in redwood and mixed forests of coastal northern California, usually 

ncar rivers or in botlomlands . . , . A. sequoiae{szv A. pinyomnsts. p. 33 1 ) 

50. Not as above; stalk generally up to 9 cm long; habitat usually di ffe rent 51 

5 1 Veil usually disappearing or leavmg sca ly zones on mid- or Jower stalk rather than forming a 

distinet annulus (ring); found under trees or on coastal bluffs; rare A , altipes 

51 . Not as above, common - 52 

52. Cap white or pallid, veil ampie, usually with a cogwheel pattern of patches on underside, stalk 

rather si out ( 3-6 cm long); gro wing in pasi u res, so me times in rings, known only from the central 
Cahfornia coast; not common A. sp.(unidcniified)( see A . campestrts, p. 318) 

52. Not as above; very common * 53 

53. Cap covered with purplish to purple-gray or purpie- brown fibrils, thc margin usually white; 

found in woods and under trees in southeastern North America A. rhoadsa 

53 . N ot as a bove 54 

54. Gills pinkish lo brownish in button stage; fruiting body usually stuut, stalk usually J -4 cm thick; 

found in man ure, c om post, rieh so il, hard -pac ked ground, and under cypressf or rardy in thc 
woods); od or never phenolic; cap surface not yellowing in K.OH or rarely yellowing shghtly 
55 

54, Gills pallid or whitish in button stage (bul often pink after veil breaks); stalkO ,5-1(1. 5 )cm thick; 

found almost anywhere (including lawns, gardens, woods, under cypress), but only rarciy in 

manure orcompost piles; od or s orne ti mes phenolic; cap surface yellowing mKOH 

A. Californiens, p, 327 

55, Grow ing in hard-packed ground, often in tow ns or elites (often developing underground, then 

pushmg through); ved thick, often forming a double ring; cap suxf&ce usually breaking up in 

age to form large brown to teddish-brown sca le s A. \aporarius 

55. Nol as above; found in oompost, man ure, under cypress, or occasionally in other habitats; cap 
white or with brown fibrils or fibrillose scales; common A * bisporusSt. others, p. 319 
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Agaricus campestris (Meadow Mushroom) CoIorPlate7l 

CAP 4-1 1 (15) cm broad, convex or dome-shaped for a long time, (hers often becoming 
plane; surfaee dry, smooth or silky-fibrillose, pure white, or sometimes witha fewgrayish 
to brown oreinnamon-buff fibrils or fibrillose scales, margin extendingbeyond thegills, 
often hung with veil remnants. Flesh thick, white, not staining when bruised but sometimes 
discoioring brownish or reddish in age or wet weaiher (es peeialiy jus labove the gilis); odor 
mild. GILLS dose, free at ma tu rity, pale pink in but ton stage, then bright pink, becoming 
purple-bro wn to chocolate-brown and finally biackish-bro wn . STALK 2T>{ 10) cm long, 1 - 
2.5 cm thick, usuaily with a tapered base; firm, white, smooth above the veil, often witha 
few fibrils below; stuffed or hollow (but see comments), VEIL thm* somewhat cottony, 
white, forming a thin ring on stalk or leaving remnants on cap margin or disappearing 
enlirely; ring rarely weLMormed, intermediate (sometimes fla ring) or rarely skirtlike, 
median to superior. SPORE PRINT choeolate-brown; spores 6, 5-8. 5 * 4-5.5 microns, 
ellipticai, smooth, Cap surfacc not yellow ing in K.OH. Basidia mostly 4-spored. 

HABIT AT: As its name impiies {campestre-titié), this is a grassiand species, occurring 
throughout the world from sea level to above timberlme. Jt usuaily grows in groups or 
rings in lawns, pasturesandmeadows,cemeieries,go!fcourses,baseballfields,eiC-,butcan 
also be solitary. It fruits practically year-round in our area, but is most abundant in the fali 
and early winter, when stupend ous crops are sometimes produced in our pastures, Thou- 
sands of pounds, in faet, go unpicked every year. Though they can often be seen from the 
road, fungophobic Americans drive right by them, some undoubtedly on the way to the 
store to buy mushrooms! 

E DIB 1 LITY: Ed i ble and excellent, both raw and cooked. 1 1 is the most wide ly picked 
mushroom in English-speaking eountries (where il is also known as the “pink-bottom"), 
and is the popular champignon of France. Those who equate it with the c ult i vated mush- 
room (A, bisporus) do it an injustiee, I ts flavor is/or superior, though the texture is softer. 
When the gi I ls are bright pink and the cap pure white, it is as beautiful as it is delicious. 

COMMENTS: The silky white cap, bright pink giils when young, poorly defined or evan- 
escent annulus (ring), tapered stem, absence of a volva, stocky stature, chocolate-brown 
spores, and growth in grass are the principal fieldmarks of this universal favorite. It is 
the type species of Agaricus as well as the enttre order Agaricales. The gilis are pinkish 
even in the button stage, unlike A. caUfomicus^ The eap is white or has scattered brownish 
scales, but is not brown and fuzzy in youth as in A. cupreobrunneus. The cap remains 
dome-shaped for a long time, and its surface does not bruise yellow, though I have 
encountered a solid-stemmed variety in New Mexico whose cap sometimes ages faintly 
yellow r ish + This variety may be>L soikNpes, an ed i ble Southern species with slight ly larger 
spores than A. campestris ( but identical in most other respects, mcluding habitat), 
fn most regions the meadow mushroom is a perfeetly safe mushroom for beginners. 
U nfort u na te ly, in Califorma it is frequenily confused with the mildly poisonous phenol- 
smelling Agaricus species. Compare it especially carefully with A. catifornicus ( see com- 
ments under that species), which has a more persisteni, membranous veil and whitish 
giils in the button stage. A small, anonymous Amanda (p. 275) sometimes grows with A. 
campestris in pastures and looks very similar from the top. H owever, ils giils are white to 
to ye Ilo w-o range, never pink or chocolate-brown. The poisonous destroying angels 
(Amanita ocreaia, A . virosa, etc.) can also be distinguished by the ir white gi II s, plus the 
presence ofa volva (sack) at the base of the stem. Other species: An unidentified, probably 
unnamed Agaricus occurs occasionally in our pastures. It rcsembics A. campestris in 
size, shape, and color, but has an ampie veil with a cogwheel paltern of patches on its 
underside. Its veil, in faet, is remmiscent of A. arvensis r but the fruiting body is smaller 
and does nol have a sweet odor. It stains yellow in potassium hydroxide(KOH), bul does 
not normally yellow naturally, and its edibility has nol been determined (it might be a 
member of the A, xanthodermus-A californkus group, and therefore unsavory or toxic). 


AGARICUS 


319 


Agaricus cupreobrunnem (Brown Field Mushroom) Color Plate 73 

CAP 2-7 cm broad,corivcxbecomingbroadlyconvex to plane or slightly uplifted, surface 
dry, more or less tomeniose (hairy) from a layer of small brown to grayish- or reddish- 
brown fibrils or fibrillose scaies; margin usually exlending beyond giils. Flesh white, ralher 
soft and fragile, nol staining when brutsed but oftendiscolormg reddish tobrownishinold 
age or wet weather, e specially just above the gilis; od or mild. GILLS freeat maiurity,close, 
pa le dingy pinktsh in b utton stage, becoming pinkish-brown to purple-bro wn, then ehoco- 
late-browntoblackish-brown. ST ALK 2-4 cm lang, 0.7-1 2 (2) cm thick, usually equal but 
sometimes ihicker at either end; white, smooth above the veif often somewhat scurfy or 
sealy below; holiow or stuffed. VEIL thin, white, somewhat cottony, forming a thin ring 
on stalk; ring more or less median, intermediate (sometimes fiaring), well-førmed or 
disappearing, sometimes with a slighi seeond ring below it. SPORE PRINT cbocolate- 
brown; spores 7-9 * 4-6.5 microns, elliptical, smooth. Cap surface wof yellowing in K.OH. 
Basid ja mostly 4-spored . 

HABIT AT: Solitary to scattered or grcgarious(ofte n in rings) in pastures, lawns, a nd other 
grassy places, but showing a special affinity for poor soil; very eommon in Calilornia and 
probably widespread. In ourarea it fruits prolifically in the fall and carly winter, often 
growing with and outnumbering A. campestris. 

EDI BI LIT V: Edible. The flavor is compa rable to that of A. campestris , but the texture is 
mueh softer and more fragile. Also, the buttons tend to develop underground, making it 
difficultto find specimens with pink gilis. 

COMMENTS: For many years this species has passed as a small, brown, fuzzy form of A, 
campestris. It shares with that species certain fundamental c ha racte ristics: e.g.,a poorly 
defined or even absemannulus( ring), stocky stature, and growth in grass. However,ithasa 
softer texture than A. tampestris. and is smalter and brown-capped from the button stage 
on. Other species: A. porphyrocephalus\ widely distributed, is ve ry similar but has duil 
reddish- brown to purpie -brown fibrils or scaies on the cap, firmer flesh, and smaller 
spores. A . rutilescens is also similar but hasa ruddier complexion and a tendency atleast 
in some forms to stain redd ish . 1 1 gro ws on la wns or in hard-packed soil along roads, but 
is not eommon. A . ar gen tens is a grass- lo ving species with a sil ky or sil ve ry cap with brown 
to grayish-brown fibrils, larger spores, and a better-defined annulus. Il is eommon in 
the Southern United States. All three of the above species are edible. 

Agaricus bisporus (Cultivated Mushroom; Button Mushroom) 

CAP 3-16 cm broad, convex when young, often plane or even slightly depressed in age; 
surface dry, in øne form entirely white, but more often with flattened pale brown to brown 
fibrils which in age or dry weather often break up into fibrillose scaies; margin in rolied 
when young, often extending beyond thegills. Flesh thick, very firm, white, usually (but not 
always) discoloring somewhat (brown to reddish or pinktsh -o range) when cut and rubbed 
repeatedly; odør mild orfaintlyfruity. GILLSfreeatmaturity^lose, pinkishorpale brown 
when young, purplc-brown to chocolate-brown in age, and finally blackish-brown, 
STALK 2-E cm long, 1-3 (4) cm thick, usually stoui, very firm, equal orenlarged at base; 
white or turning dingy brownish with age, smooth or slightly cottony-scaly below f ring. 
VEIL membraoous, cottony, white, two-layered T typically forming a delicate, median to 
superior ring on stalk which may eollapse in age; ring intermediate or sometimes skirtlike, 
its upper surface often sinate. SPORE PRINT chocolate-brown; spores 5. 5-8.5 * 4^6,5 
microns, elliptical, smooth. Cap surface not yellowing in KOH. Basidia mostly 2 -s po red. 

HABIT AT: Scattered to densely gregarious or in dumps in compost and man ure, rich 
soil, along paths and in gardens, and also very eommon under cypress, but only rarely 
found in woods or on lawns; very widely distributed. In ourarea it k Truits” year-round 
in markets. The major fruiting in the wiid is typically in the fall or winter. 



Agaricus bisporus (-A. brutmest ens) looks like theculuvated mushroom, which il is, Sperimens al 
far right are mature, nexl to them 1$ a hul U>n. Cup usually has brnwn fibrils, 

EDIBILITY: Edible — and if popular demand is any indication — choice (over a half bil- 
lion pounds are cultivated annuolly in the United Statesf). However, as with any 
mass-produced agricultural product, flavor has been sacrificed forappearance, keeping 
qua li ty, yield, and di sease resistance. Pesticides are used, of course, and the result is, in 
Vaieniina Wasson’s felicitous phrase, “a sickly simulacrum" of whal a mushroom should 
be. The ‘NvikT form is slightly betler — especially the young, hard buttons. 

COMMENTS: Also known as A. brunnescens and A. hortensis (the latter name is 
applied only to the white form), the cultivated mushroom mimics the meadow mushroom, 
A . cttmpestm , bul has 2-spored basid i a, a welFdeveloped ring, a browner cap, slightly 
redde ni ng flesh, and does not normally growingrass. Ifyou use mushroom compost (from 
a mushroom farm) in y our garden or putold cultivated mushroomsin yourcomposlpile, 
you are likety to get some sooner or later. The largest fruitings Tve seen have been around 
otd compost piles and under cypress, where, euriously, it is one of our most eommon 
mushrooms. Care should be taken not to confuse lt with A. califormcu$ t which is also 
eommon i n gardens and undercy press. The latter is more s lenderand usually s mel Is slightly 
of phenol, at least when cooked. For a more detailed comparison, consult couplet #54 of 
the key to Agarkus . A ve ry si milar edible species with more rapid ly reddening flesh, 
skirtlike ring, and 4-spored basidia, Å . blaitdianus, also oecurs quile commonly under 
ey press; A . subfloccosus is anolher similar edible species with 4-spored basidia, but it 
has a whitish cap with small, cottony scales (sq ua mules) near the margin, and frequently 
has a strong odor as well, lt occurs under conifers, including eypress, and is widely 
distributed, but not eommon, See also A. spissieaulis { under A * arorae). 

The cultivated or"buttorT mushroom, Agaricus bisporus. Large specimens from a mushroom farm. 




Agaricus bitorquis f-A. rodmani) y mature spetimens. Note prominent, flaring bandlike an nulus. The 
ftexh is exceptionally firm, especially in the stal k. For a view of itin its natural ha bitat t see color plate. 


Agaricus bitorquis (Banded Agaricus; Urban Agaricus) ColorPIateSO 

CAP 4-18 cm broad or more, broadly convex becoming plane or with a slight central de- 
pression; surface dry, smooth or occasionally cracking into seaks; while or whitish but 
often dirty; not bruising yellow but sotnetimes discoloring sordid ydlowish to tan in old 
age; margin inrolled when young, often extending beyond giils. Fiesh thick, very firm, 
white, not statning when bruised(but may discolor slighlly); odor mild. GILLS elose, free 
orncarlyfree; pallid, soon becoming grayish-pink, thendeep reddish-brown tochoeolate- 
brown, finally blackish-brown, STALK 2-10 (18) cm long, 1-3 (4) cm thick, very firm, 
solid, equal or slightly thicker below, but often with a narrowed or pointed base; white, 
wilhout scales. VEIL membranous* white, thick, forming a prominent, persistent, more or 
less median (or even basal) ring on stalk; ring bandlike (upper edge free or flaring and 
lower edge free) or sheathlikeflike a vo Iva, with o nly the upper edge free). S PORE PRINT 
chocolate-brown; spores 5-7 * 4-5.5 micro ns, broadly eliip tical, smooth. Cap surface not 
yellowing in KOH, 

HA BIT AT: S o li ta ry, scattered, or in groups or rows on road shoulders, in hard -pac ked 
soil, along sidewalks, aro und playgrounds, and in ot her dis turbed area s; often fruicing 
undergro und (looking for them can be like digging for dams!), W idely distri buted but 
not co m mon on the coast, where it is large ly replaced by A. bernardii . I have heard of 
giganitc fruiting bodiesflQ inch buttons!) of either this species or A. bernardii buried deep 
in alluvial soil in riverbeds in the Liver more-Pleasan ton area of California. In coider 
regions A. bitorquis often appears along roads where salt is sprayed in the winter. In the 
Southwest it is often abundant along highways, but is hard to spot because of its subter- 
ranean habit. However. shaggy manes ( Coprinus comalus), whichare hard not to spot, are 
often an indicator of its presence. In our area 1 have found it in the f all, winter, and spring. 

EDIBILITY: Edible, and in my fickle fungal opinion, the hest of all Agaricus species. In 
Europe it is c ul ti vated comme reially because of its immunity to the virus di sease that 
plagues A. bisporus. It is larger, meatier, and mueh firme r t han either A. bispo rus o r A . 
eampestris, One devotee goes so far as to say: “Life is like an Agaricus bitorquis — all good 
exeept for a few gilis.” Life may not be so consistently good, but A. bitorquis certamly is! 

COM MENT S: The white cap, bandlike or sheathing ring (see photographs), and un- 
changing fiesh plus the solid stem, firm texture, and fondness for hardpacked soil distin- 
guish this hardy, handsome fungus from o I her species of Agaricus, Therc is no anise or 
phenol odor and it does not stain yellow or red. When itfruits underground you must search 
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Agaricus bitorquis is common inland in disturbed or hard-packed soil. Note how the large bandli ke 
ringcan m tmic a vol va { s peci mens at topand farright). A. bernar dii( not i Hust rated )isasim i\ ar species 
thai is common along the eoast. Il has reddenmg flesh and often has a scaly cap. 

very carefully for the telltale cracks in the soil that mark its presence (see color plate!). 
When the annulus(ring) is sheathlike it sometimes resembles a volva, but the chocolate- 
brown spores and gilis prevent eonfusion with Atnanita. For years it has been called 
Agaricus rodmani; A. edulis is anot her name for it. A . chlamy dopus isa si tn i la r species 
wilh a cottony white cap, sheathing veil, stout stature, and la rger spores. I tis particularly 
common in the Southern U nited States on la wns a nd aJong roa ds, and is ed i ble. A . virtaceo- 
virens is a cypress-loving species wilh a repulsive briny odor and a slightly scaly orscurfy 
whitish to light brown cap. li often develops vinaceous tinis in age and sometimes slams 
greenish as well. ils edihility is unknowm 

Agaricus bernardu (Salt-Loving Agaricus) 

CAP 5-15 cm or more broad, convex to plane or somewhat depressed centrally; surface 
dry, smooth or often break i ng up to form scaJes or warts; white or buff, but may disco lo r 
dingy brownish in age; margin in ro Hed when young. Flesh thick, very firm, white, s ta in i ng 
reddis h -o range to reddish, vinaceous, or reddish-brown when cut (sometimes slowly); 
odor mild to pungent or briny. GILLSfreeatmaturity,dose,soongrayish-pmkorpinkish, 
then reddish-brown and finally deep chocolate-brown or blackish. SI' ALK 4-10 (13) 
cm long, 2A (8) cm thick t solid, very firm, equal or tapered below (rardy thicker 
below), smooth, white. VEIL membranous, thick, somewhat rubbery, white, forming a 
more or less median, sheathlike (or occasionally band li ke) ring on stalkfthe upper edge 
often flaring) SPORE PRINT chocolate-brown; spores 6-7,5 K 5-6 microns, broadly 
e Hip tical, smooth. Cap surface noi ydlowing in KGH. 

H AB IT A T: S ol i ta ry o r sca t te red t o d e nse I y g rega rious i n sa nd , sa ndy soil, dis t u rbed areas , 
on lawns, and in various saline habitals; occumng along the Atlantic and Pacific coasts 
and iiiEurope. In ourareait is quite common in the failand winter, usuallyappearingafter 
the first soaking rains. In Santa Monica, CaJifornia, I have seen it in the summer on la wns. 
It apparently has an even greater tolerance (or liking) for sak than does A. bitorquis, 
and Ltke that species, sometimes fruits underground. 

EDIBIL1TY: Ed tble and choicc— almost theequalof Å. bitorquis, but a littlechewierand 
sometimes with a slightly salty or hnny taste. 

COMMENTS: Also known as A , halophihts and A. maritimtis, this is a characteristic 
Coastal species. It has the general appearance of its close relative, A . bitorquis , (i.e., hard 
flesh, sheathing or even bandlike ved, and whitish color), but differs in staining reddish 
when cut and is more apt to have a warty or scaly cap. Indry weather, howe ver, the staining 
may be slow and/ or slight. ^22 



Ågaricus htaieps is one of the large si and firmest of its tribc Note thick s talk, skirtlike an nu lu s (ring), 
and tendencyoftheflesh to darkcn (redden) when cm, The veil is often tinged yeilow before it breaks. 

Ågaricus litaceps (Giant Cypress Ågaricus) 

CAP 7-25 cm broad or more, broad ly convex when young, usually piane in age; surface 
dry, smooth or covered with flattened brown to pale brown or cinna mon-bro wn fi brite 
which only rardy break up into scales, but sometimes developing strong pink, hlac, 
purplish, ochre, or tawny-orange tones (see comments). Hesh very thick and firm, white, 
usually staining vinaceous or dark reddish (ofien slowly) when cut, odor mild to famtly 
sweet or fruity. GILLS free at maturity, close, pallid or pale pinkteh, soon becoming 
reddish- or purplish-brown, then chocola te- brown to biackish-browm STALK 5-22 
cm long, (2) 3-6 (9) cm thick, equal or enlarged below, very firm and thick, white or often 
browTiish-stamed (bul someti mes developing pink to purplish huesas onthecap), usually 
buried deeply in the humus; smooth or fibri Ilose (especialiy below), base often with 
yeilow or ochre stains. VEIL membranous, fairiy thick, underside sometimes white but 
very often yeilow at firsl, with w hite to brownish patches that soon wear away; rupi uring 
to form a skirtlike or sometimes flaring, superior ring on staik * SPORE PR I NT chocolate- 
brown; spores 5-7 >*4-5 microns, broadly elliptical, smooth. Capsurface negative in KOH 
or stai ni ng very faintty yellow r . 

HABITAT: Scattered to densdy gregarious or clustered on ground under old cypresses 
(or occasionally other trees), or where cypresses have been cut down; known only from 
California. Et is locally common in the fali and winter or whenever it is damp enough; f 
have seen large fruitings in Monterey and San Mateo counties. 

KD1B1LITY: Edible and choicef It is one of the meatiest of all edible mushrooms, but 
like A „ hitorquis and A. bemardii, it requires thorough cooking to render it tender. 

COMMENTS: This massive Ågaricus has a rather interesting history. It was originally 
described as a lilac- or pinkish-huerf species on the basis of specimenscollected in Pacific 
Grove, California, in the 1930’s. However, careful study by Riek Kerrigan suggests that 
it is typically a brown-capped species with reddening flesh, and only develops the brighter 
colors in certain localities(e.g., the Monterey Peninsula) and / or under certain conditions 
{perhaps cold weather or refrigeration). In any event, it is easily recognized by its impres- 
sive size, thick hard stem, slowty reddening Élesh T and frequently yellow-tinged vei!(when 
unbroken). 1 1 is our hea viest Ågaricus — not as broad as A. cracodilirtus nor as ta 11 as Å. 
augustus, but much de nser. As in many other species of Ågaricus, soggy or weathered 
specimens will not necessarily display the “correct” staining reactions, but are usually 
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recognizablc by their size, stature, and color. The common brown-capped form was pro vi- 
sionally called A " luteovefatus" by Rick Kemgan until il becamc evident that il was 
actually A. lilaceps. A not her large ed i ble cypress-lover with rcddcningtobarely reddening 
flcsh, A * pattersonae, has ascalier, d arker brown cap. lts veil is b ro w rush on the underside 
rather than yellow, and frequently separates into two distinct rings. lt is slightly smaJler 
than Å . lilaceps ( stalk 2.5-4 cm thi c k) and somct i mes grows with other trecs (e.g. , red wood). 

A garicusfusco velatus (Purple-Vetled Agaricus) 

CAP 3-9 cm broad, obtusely bell-shaped to convex when young, plane in age or with a 
slightly uplifted margin; surfaee dry, covered with brown to cmnamon-brown or dark 
reddish-brown fibrils or scales on a whke to dingy, gray, or violet-gray background. Flcsh 
thick, firm, white, s tai n i ng slightly orslowly yellowish-orangetopinkish-orangeor reddish 
when cut (especially in stalk); odor mild or faintly fruity. GILLS pallid or grayish-pink 
becoming pale brown, thcn chocolate-brown or darker; close, free or nearly free. STALK 
4-12 cm long, 0.7-2 (2.5) cm thick, equal or enlarged slightly below, smooth or slightly 
scaly near base; white, discoioring somewhat in age; stuffed or hollow\ VEIL thin, niem- 
branous; underside at firsi with a layer of white felty patehes, soon becoming purplish- 
gray to purplc -brown or chocolate-brow r n to nearly black and scaly; veil often nol 
breaking free from the cap until the cap has completdy expanded, then formi ng an apical 
or superior, fragile, skirtlikc, striate ring on stalk, SPORE PRINT ehocolate-brown; 
spores 6 .5-8 * 5 -6.5 microns, broadly elliptical, smooth. Cap surfaee n ot yellow i ngin KOH . 

HABlTAT:Scattercd to de nse ly gregarious or c luste red u nd er cy press or sometimes ot her 
trees sueh as ccdar and Cryptomeria (an cxotic bushy conifer); known only Trom Coastal 
Cahfornia, It is sometimes common in the fail and winter, less so in the spring, but does not 
seem to fruit every year. Under a single cypress tree in a cemetery I have seen more than 
300 fruiling bodies mingled with dozens of A. bisp orus! 

EDI Bl LITY: Edible, but rather to ugh (especially the stem). 

COMMENTS: The most peculiar feature of this most peculiar /tøtfråus is the chocolate- 
brown to purplish-gray or “fuseous” color of the unbroken veih lts overalt appearance 
is also di sti net i ve, but hard to describe: the stalk tends to bc straight and cylindrical and 
the veil, which is close to the top of the stem, remains intact for an unusually longtimc 
before rupturing(it sometimes stretebes over the giils like a piece of tissue paper even after 
the cap has fully expanded and spores are being produced!). The staining reaction is hest 
seen by cutting the stalk in half crosswise. A. lilaceps and A. pauersvnae (see comments 
under A. lilaceps) are somewhat similar but mueh larger. 


Agaricus fuscovelaius. Note the dark color of the unbroken veil and the more or less eq ua l (cylin- 
drical) stalk. The fles h turns orange or reddish when cut. 
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Agaricus fuscofibrillosus ( Bleeding Agancus) Color Plate 74 

CAP 5-1 3 cm broad, con ve x to plane; surfacedry, smooth, withflattened brown to reddish- 
brown fibrils which only rarely break up into scales. Flesh thick, Firm, white, quickly 
staining red when cut or bruiscd; odor mild or faintly fruity. GILLSclose,freeat maturity, 
pinkish bccoming reddish-brown, Finally c hoc olate-bro wn or darker, ST ALK 4- 1 0 ( 1 4) cm 
lo ng, 0.8-2 (3) cm thick, equal or thicker below, hollow or stuffed; smooth and white abo ve 
thc ring, whitish below or wilh brownish to vinaceous fibrils or scales, or in one variant 
sheathed by a“boot" of brownish to vinaceous Fibrils; staining red quickly when bruised. 
VEIL membranous, white or bccoming brownish in age; forming a superior, skirtlike ring 
on stalk. SPORE PRINT chocolate-brown; spores 5-6 (7) * 4-4.5 micro ns, elliptical, 
smooth. Cap surface not yellowing in KOH. 

HABIT AT: Solitary to scattered or gregarious on ground under cy press or rarely other 
trees; sporadically common in our area in the late fail and winter, but probably more 
widcly distributed (in habitats other than cy press). 

EDIBILITY: Edible and “rich" according to Shalom Compost, who put it in a soup. 
Reddish-staining Inocybes (e.g., L pudica) are poisonous but smaller, with paler spores. 

COMMENTS: This Agaricus is easily recognized by its “bleeding” flesh and brown to 
reddish-brown fibrillose cap. It is one of se veral “bleeders" that have traditionally been 
lumped under the names A. h aem onh oi da rius and A . silvaticus. (The “true" A . haemor- 
rhoidarius has distinet fibrillose scales on the cap and is said to be fairly common in the 
forests of eastern North America, but has not yet been found in California; Å. sUvaticus 
has been reported from the Pacific Northwest.) A.fuscqfibriUosus, on the other hånd, has 
an innately Ftbrillose cap that does not normally become scaly, and grows almost exclu- 
sively with cypress( in our area). Therc are se veral other red-staming species, including; 
,4. benesi(=A, albosanguineus), cap pure white or tinged grayish to pale cinnamon, widely 
distributed but rare except in our area, where it is fairly frequent under cy press; A. patter- 
sunae, a larger, ihicker-stemmcd species (seecomments under A. lilaceps);A . rubrommus, 
a very small species (cap 2-3 cm broad, stalk 3-6 mm thick); and a large, stately, delicious 
but unidentified species with dark reddish-brown fibrils or fibrillose scales and minute 
spores (4-5 microns long). 1 have found the latter se ve ral times in mixed woods, but itisnoi 
common. Æ arorae also "bleeds," but usuaily grows with oak and stains yellow in KOH. 

Agaricus arorae 

CAP 3-7 (10) cm broad, convex to plane; surface dry, with brownish to reddish-brown 
fibrils or Fibrillose scales, at least at the center, on a white to reddish background; staining 
reddish when rubbed. Flesh white, reddening when cut (usuaily quickly, but sometimes 
slowly); odor mild or faintly fruity. CILLS free at maturity, close, pinkish bccoming 
purp le-bro wn, then chocolate-brown or darker. STALK 5-14 cm long, 0.5- 1.5 (2) cm 
thick, equal or enlarged at base, hollow in age; white, sametimes with scaly zones, staining 
reddish when bruiscd and often aging reddish-brown or vinaceous. VEIL membranous, 
thrn, white (or dingy in age), forming a median to superior, skirtlike, fragile ring on stalk, 
SPORE PRINT chocolate-brown, spores 4-5.5 * 3-4 microns, broadly elliptical, smooth. 
Cap surface staining yellow in KOH. 

HABIT AT: Solitary to widely scattered or in small groups on ground in mixed woodsand 
under oaks, fruiting mainly inOctober and November, sometimes common. It is known 
only from Santa Cruz County, California, but probably has a wider distribution. 

EDIBILITY: Unknown, 

COMMENTS: This odd species appears to be a compromise or “bridge" between the red- 
stainingand yellow-staming( rufescent and lutescent)sections oMgflrirus.Thefleshwhen 
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fresh bruises red quke dramatically, but the surface of the cap lurns yellow in potassium 
hydroxide! In the Held it can be separated from othcr“bleeding” species su c hasyl. fusca* 
JibriUosus by its slimmcr build (see photo on p 31 1 ) and fondness for oak. A. amicosus 
also reddens when cut and yellows in KOH, il is common under mountain conifers in the 
Southwest and Southern Rockies, and is edtblc. A* spisncaulis has a stocky stature like A. 
hisporus (and is somctimes mistaken for that species) and slowly rcddcning flesh, yellows 
somcwhat in KOH, has a slighi almond odor, and is w idely distri buted bul rare 

Agaricus subrutilescem (Wine-Colored Agaricus) ColorPlate75 

CAP 5-15 (20) cm broad, convcx or with a somewhai flattened top, becoming broadly 
umbonatc to plane or with an uplifted margin; surfacc dry, covered with brown lo 
purple-brown or wine-eolurcd fibrils or fibriilose scales(sometimes onlyaithc center) on a 
whitish to dingy backgro und. Elesh white, firm, not staining when bruised; od or mild or 
slightly fruity. GILLS close, free at maturity; at first whitish, then pinkish, then darkening 
slowly to pinkish-brown and final ly choculate^ or blackish-brown, when pinkish usually 
bruising brighter rosy^pink when cut. ST ALK 5-20 cm Iong,0.5-I .5 (4)) cm thick, equalor 
thicker heiow, smooth and white or reddish above the ring, sheathed with soft cottony 
white scalcs below which break up into fibriilose patches in age or wearaway; stuffed or 
hollow, often fragile in age. VEIL membranens,, white, formi nga thin, usually superior, 
skirtlikc ring on stalk- SPORE PRINT c h ocola te- brown; spores 4,5-6 K 3-4 microns, 
ellipticai, smooth. Cap surfacc usua lly staining greenish-oh ve in KOH (sometimesslowly), 

HARIT AT: Solitary, scattered, or in small groups in woods, usually under conifers; 
common in the fail and winter along the westcoasLalsoreported from Japan. Inourareait 
fa vors redwood, but occurs in Oregon under alder, in northern California under Sitka 
spruce* in Southern California under oak, and in the Sierra foothills in mixed woods. 

E DERI LI TY: Ediblc and choice, but has been known tocause ratherseveregastric upsets 
in some people. It is not as meaty as many Agaricus species, but it is delicious. 

COMMENTS: The dark purple-brown cap and shaggy white stem distinguish this hand- 
some mushroom from other Agaricus species. Along with A ♦ hondemis, it is our most 
common Agaricus of deep, undisturbed woods. A. hondensis, however, has a paler cap 
and smooth (not shaggy) stalk. Bccause of the greenish KOH reaction and a number of 
other Chemical peculiarities, A. subrutilescem is something of an anomaly. !t does not 
fit well into any of the existillg ^seedons" of Agaricus, but the rosy-staining gilis suggest 
a possible relationship to the red-staining species (section Sanguinolcnti). It is usually 
a rather tall and siender mushroom, but robust individuals can be found, particularly 
under pine, A small Texan species, A. vinaceo-umbrinus, also stains greenish in KOH. 

Agaricus hondensis (Felt-Ringed Agaricus) 

C A P 6- 1 5 (20) cm broad, con vcx becoming p la ne; surfacedry, smooth, whitish or with pale 
pinkish-brown to pinkish-gray to fawn-colorcd flattened fibrils or fine fibriilose scales 
(at least at center), the fibrils often darkening in age to brown, reddish- brown, or reddish- 
gray, but in one northern form darker brown from the beginning. Hesh thick, white, 
unchanging or Staining pale yellotvish when bruised, then often slowly discoloring 
pinkish; od or of erushed flesh mild or faintly phertolic, but usually distinaly phenolic in 
base of stalk. GIELS pale pinkish to pinkish-gray becoming brown, thcnchocolate-brown 
ordarker; free at maturity, closc* STALK 7-20 cm long, 1 -2.5 cmthickbut withathickeror 
bulbous base; firm, smooth, without scales, whiteordiscoloringd ingy pinkishorbrownish 
in age or after handling; flesh in extreme base usually stainingpa le yellow ish when bruised . 
VEIL membranouSv white, forming a thick, feltlike, superior ring on stalk; ringskirtlike 



Ågark us bondens is, A common woodland species with a large, thick, felty ring, smooth slem, and 
pak brown to reddish-brown fibrils on ihc cap. Tcmp ting, but not ed i ble! 

but often flaring outward instead of collapsing against slalk. SPORE PRINT 
ch ocola te- brown; spores 4,5-6 x 3-4 microns, elliptical, smooth. Cap surface staining 
yellow in KOH. 

HABIT AT: Solitary or in groups, Iroops, or rings in woods, particularly where thereare 
thick acc u mulations of fallen twigs and other debris. Very common in our area in the late 
fall and winter under both hardwoods and conifers; hke A. subrutiiescem, whkh grows 
in si milar habitats, it is a p pare n tly restricted lo the westeoast. The main fruitingtypically 
follows ciose on the heels of A. praeclaresquamosus . It was originally described from 
La Honda, California, 

EDIBILITV: Poisonous to many people, causing stomach distress, vomiting, etc. Ifs 
difficult to imagine a more delicious-looking mushroom, but it has an unpleasant, astrin- 
gent-metallic taste even when cooked. 

COJVIM ENTS: This hånd s orne, atturing woodland Agaricm is distinguished by the pa!e 
cap fibrils which often darken in age, the thick felty annulus(ring), smooth na ked stalk,and 
ch ocola te- brown spores. The phenol odor is often absent in the cap but usually quite 
pronounced when cooked or if the base of Ihe s talk is broken o pen and c rushed. It is 
frequently mistaken for edibie species, particularly A. subrutilescens and A. a ugus tus, 
both of which have cottony scales on the stem when young. It has also been confused 
wilh Æ sihaticus, a species with red de ni ng flesh (see A. fuscofibriUoms). 

Agaricus Californiens (California Agaricus) Color Pia te 72 

CAP 3-9 (12) cm broad, at first cønvex or marshmallow-shaped, the margin inrolled 
and often somewhat tobed, then expanding to broadly convex or plane or broadly umbo- 
nate, surface d ry, smooth or with fibrils or small scales; coior variable: most often white to 
siivery gray with a brown center, but sometimes entirely white and at other times with 
brown to grayish-brown fibrils or scales throughout; usually darker in age and often w ith a 
metallic luster; ofien pinkish- or reddish-stained in wet weather, margin often extending 
beyond gilis* Flesh thick, white, unchanging or staining slightly yellowish when erushed, 
then evenlually sordid reddish or brown; odor of erushed flesh phenolic bul often faint 
G I LES ciose, free at maturity, usually pal lid until the veil breaks, then b right pink to 
pinkish- brown, finally c hoco late- brown to blackish-brown. STALK 3-8 (12) cm long, 
0.5-1 (1 .5) cm thick, equal or slightly enlarged at base, stuffed or hollow, smooth, without 
scales; white, but often discotoring pinkish to dingy brown in age or after handling. VEIL 
membranous, thick, white, often with felty patches on underside; forming a persistent, 
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Agaricus Californiens is often confused witb A. campestris and A. bisp orus. Note how the gilis are 
whitish in ihe button stage, and how the veil form s a thick pers istem annulus(rmg) on the stalk. Also 
comparc the shape of the youngeaps to that of A. campestris and Å. bisporus. 


superior to median ring on stalk or occasionally clinging to cap margin; ring skirtlike or 
intermediate, SPORE PRINT ch ocola te- brown; spores 5-1 x 4-5 microns, eliiptical, 
smooth, Cap surface staining yellow in KOH, 

HABITAT: Soiitary to scattered ordensely gregariousfbut not often in rings) onground, 
growing anywhere and everywhere, but especially abundant in suburbia on lawns, 
in gardens, parks, under trees (eucalyplus, acacia, oak, cy press, etc.), &lso in the woods, 
but only rarely in pastures (exoept under trees). Found year-round in our area, but most 
abundant in the fail, when it often mingles with Lepiota naucina and other Agaricus 
species. It is known only from the west coast, but may very well have a wider distribution. 

EDJBILITY: Mildly poisonous to some people (causing stomach upsets),and frequently 
mistaken for the common meadow mushom (Å. campestris), with which it often grows. 

COMMENTS: Tbis ubiquitous mushroom gives my students more Iroublc than any 
other, not only because it closeiy mimics ed i ble species, but also because of the endless 
variation it exhibits. "Typicar forms if they can be said to exist do not stain bright 
yellow like A. xanthodermus, but yellow slightiy in cooking, in addition to giving off a 
phenol odor, The persistent membranous ring, modest si?e, rather long stalk, slight 
phenol odor when fresh (often not evident to those unfamiliar with the odor) and whiti&h 
(not pinkishf) giils in the button stage (Le., befare the veil breaks) help disli nguish it from 
A . campestris , A, cupreobrunneus, and A. bispo rus. The cap vanes t remend o usly in color 
and scaliness, but is usually brownish at least at the center, and often some wh at shiny. As 
a ru le, specimens growing in she Hered situations (such as under oak) are paler oreven pure 
white, while those growing in the open can be quite dark, Specimens on lawns are usually 
rather firmly rooted in the ground and often have to be dug up to avoid breaking the stem. 
For a comparison with A. campestris, see Ihat species and the key to Agaricus* Sinceitis 
the most ubiquitous Agaricus in Coastal California (one quickly lires of finding it), the 
name A. californicus is certainly appropnatc. It has also been called theToofs Aganc,*’ 
but 1 don't care for this name because foois aren‘t the only oncs to be fooled by it I 
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Agaricus praeclaresquamosus ( Fiat-T op Agaricus) Color Plate 76 

CAP 5-25 cm broad, at first convex or somewhal marshmallow-shaped, then broadly 
convex or plane; surface dry, covered with flattened inky-gray to gFayish-brown or brown 
fibrils or fibri Ilose scales(at leas! at center) on a whitish back gro und, but often developing 
reddish or pi nkis h stains in wet weather; in one form bruising yellow. Flesh thick, white, 
unchanging or staining s light ly yellow when bruised and then slowly discoloring brownish 
or vinaceous; odor of crushed flesh phenolic (especially in base of stalk). GILLSclose, free 
at maturity, at first pallid, then grayish or lighi pink, becoming reddish-brown to 
chocolate- brown and finally blackish-brown. STALK7-I8cmlong, l-3(4)cmthick,equal 
or enlarged below or sometimes taperi ng to a point if growing in c lus ters; s tuf fed or hallo w, 
smooth, without scales; white, but often discoloring reddish-brown to dingy brown in age 
or upon handling; flesh in extreme base usually (but not always) staining bright yellow 
when cut. VEIL membrønous, white, thick, feltlike, somewhat rubbery, often splitting at 
the margin; rupturing to form a persistent, superior, skirtlike or intermediate ring on stalk. 
SPORE PRINT choco late- brown; spores 4^.5 K 3-4.5 microns, ellipticaJ, smooth. Cap 
surface staining yellow in KGLL 

HABIT AT : Solitary or in groups orclusters i n woods or under trees, especially along roads 
and paths; widely distributed, but especially common along the wesi coast. lt is frequent 
in our area in the fali and w inter, and occasional in theearly spring. T he main crop is usually 
in November or December, but 1 have seen gorgeous fruitings of the large form (see 
comments) under redwood in Humboldt County, California, in September. 

EDI Bl LITY: Poisonous to many, causing vomiting and diarrhea, but some people eat it 
with impunity. Like A. hondemis t it is tempting, but has an unpleasant metallic taste. 

COMMENTS: Betterknownas/4. meleagris , this beautiful omnipresent Agaricus can 
be told by the inky to grayish-brown fibrils on the cap, plus the thick ved, smooth stem, 
and phenolic odor of the crushed flesh. I n add ition, the base of the stalk often bruises bright 
yellow when nicked, as in A. xcmtho cJermus. The above description embraces two forms: 
one medium-sized (but generally larger than A. californicus) and sometimes clustered, the 
other very large and strikingly beautiful (about the size of Æ augustus) and often gre- 
garious but rarely clustered. The latter is especially temptingforlhetabie(seecolorpiatel), 
but can bed i sti ngu ished from A . augustus by the smooth stem, grayer cap, and different 
odor. The larger form is usually found under redwood, whereas the medium-sized form 
grows under various trees, including redwood and oak. Other species; A , placomyces t a 
common woodland mushroom in eastern North America, is very similar to the medium- 
sized form of A . praeclaresquamosus, but has a more fibrillose (less scaly) cap, a less 
rubbery veil, and often shows yellowish to brown d roplets on the underside of the ve il or 
on the stalk. Another eastern species, A. pociUator, closely resembles A . placomyces, 
but lacks veil d roplets and often has a double ring, is usually smaller and slimmer, and 
sometimes has a rimmed (cuplike) basal bulb. It is especially common in the South. Both 
of the se species are eaten by some people, but are best avoided. 

Agaricus xanthodermus (Yellow-Staining Agaricus) 

CAP 6-15 (20) cm broad, round to somewhat marshmallow-shaped or convex, then 
expanding to broadly convex or plane; surface dry T smooth, pure white to gray or grayish- 
buff, or often whitish at the margin and buff to tan toward the center; often discoloring 
brownish in old age and sometimes break ing up into scales; typically staining bright yellow 
quiekly when rubbed repeatedly, especially on the margin, but then slowly discoloring 
brownish or vinaceous; margin inrolled somewhat when young and often lobed. Flesh 
thick, firm, white, turning yellowish when crushed; odor phenolic (unpleasant). GIIT, S 




Agartcus xartihodermus growing with Alyssum (the Flowers) alonga road, Note how ihe sliced speci- 
men at far right is stamed yeltow at base of stalk. Cap color ranges from white to grayish lo buff. 


dose, free at maturity, at first white, then pinkish or grayish-pink, finally chocolate- 
brown to black is h-browm STALK 5-12 (18) cm iong, 1-2 (3) cm thick, equal or with an 
enlarged base, smooth, stuffed or hollow, without scales; white, usually bruising yellow, 
t hen brownish; in age often discolored brownish, flesh in very base turning bright yellow 
when cut. VEIL membranous, white or yellow-siained, usually with patches on underside, 
forming a large, thick, felt li ke, median to superior ring on stalk; ring sk irt li ke or inter- 
mediate, often flaring at fim. SPORE PRINT chocolate-brow'n; spores 4.5-6 * 3-4.5 
micro ns, broadly elliptieal, smooth. Cap surface stainingyellow in KOH 

HABIT AT: Scattered to densely gregarious under trees and hedges, in yards, on lawns, 
along roads and paths, also in woods, pastures, and under cypress; w idely distributed 
Abundant in our area from fali through spring and even showing up in the summer. I have 
seen stupendous fruitings in an oid olive orchard, under acacia and eucalyptus, and in 
numerous cypress plantations as well as with oak. 

EDIBILITY: Poisonous to many people — causing headaehes, nausea, vomiting, and 
diarrhea. It is a very tempting. meaty mushroom but the unpieasant odor bec ornes 
unbearably obnoxious when the mushroom is cooked, and the taste is awfut as well. 
Y et there is no accounting for taste. I know one person who gathers il and nothi ng elsel 

COMMENT5: The tendency of all parts to stain bright yellow, the phenolic odor, and the 
white to grayish or tan cap plus the presence of a veil and choeolate-brown spores arethe 
t rad emark s of this cosmopolitan and variable species. The yellow-stainingis usually most 
dramatic on the margin of thecap, but is most reliable in the exi rerne base of the stalk, which 
turns bright chrome-yellow when nicked. The latter is perhaps the best fieldmark, since 


Agaricus xanihodermus. Note yellow stams on cap and the prominent annulu s in mature specimens. 



These hanri some white examples of Agaricus xanthodermus mighi easily be mi stak en for Agaricus 
ørørvsfroranothercdible species. Their phenolic odor, however, is usually qmtepronounced and the 
very base of the slalk turns bright yeliow when cu|. 

only the equally poisonous A. praeclaresquamosus s tat ns so brilliantly i ti the base of the 
staik. Several edible Agaricus species, such as A . augustus and A , albolutescens, stain 
yeliow on the cap, but do not su bsequently discolor bro wn ish * The edible horse mushroom 
( Å * arverøj/sJ and giant horse mushroom ( A. osecanus groupj superflcially resemble A. 
xanthodermus, but do not stain yeliow at the base of the stalk and do not smell like pbenol 

A garicus pinyonensis* ( P i nyo n Aga ricus) 

CAP 6-20 cm broad, convex orshaped like an inverted bowl, expandmg slightly in age but 
not normally becoming plane; surface smooth or occasionally breaking up to form a few 
small scales;entirely w r hite orwithatan-tobuff-tinged center, oftendiscoloring buff tovery 
pale tan overall in old age; sometimes ydlowing when bruised. Flesh very thick(at least2 
cm) and firm, white, typicaliy not staining, odor mild or merely mushroomy* G HAS 
pinkish when young, then darkening to purpie- or chocolate-brown and finalty blackish- 
brown; close, free at maturity; narrow in relation to the flesh* ST ALK 5-20 cm long T 2-5 cm 
thick or more, often swollen belowfjust above the base); white and smooth or nearly so, 
sometimes discoloring like the cap in old age; firm; solid, stuffed, or with a hollow center. 
VEIL thick, membrano ns* while, usually with patches on underside when young; typicaliy 
forming a median to superior skirllike ring on stalk. SPORE PRINT chocolate-brown; 
spores 6.5-8 * 4-5 (?) microns, broadly elliplical, smooth. Cap surface yellowingin KOH. 

HABIT AT: Solitary or in groups on ground under piny on and juniper; kno wn only from 
New Mexico, but probably occurring throughout the Southwest in the appropriate 
habitat. It fruits mainly in August and September, but does not appear every year. 

ED1B1L1TY: Delectably delicious — a favorite of fungus-fanciers in the Southwest. Its 
discoverers and namers, Bill Isaacs and Chuck Barro ws of Santa Fe, New Mexico, rate it 
amongthe hest in the genus (“firm like A. bitorquis and milder than A. campesiris”). 

COMMENTS: This magnificent white mushroom is remarkable for its thick flesh, firm 
texture, and fine fla vor. It is somewhat rem in iscent of A , bitorquis , but its veil is quite 
different and it apparently grows only w ith pinyon and juniper. Its name ( which has yet to 
be officially pu blished and may actually turn out to be A. " barrowsii ") is therefore apt, 
but its affimties withm the genus Agaricus are rather unclear. It may berelated to A. arven- 

•Provisional mm c by Barrows 
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Lefl: Agaricus pinyonensis is a robust whitish species cf the Southwest . Note how thick the flesh is! 
Right: Agaricita arvensis isa Mveetediblc species witha distinet anke odor and a tendency to disco Jor 
yellow in age. For dose-up of unbroken veil in this species, see photo on p. 312. 

jis, but does not normally smeil sweetand does not nece&sarily stain yellow when bruised . 
Other species: A medium-sized to fairly large (cap4-14 cm) whitish species, Å. sequoiae, 
grows solitary to gregarious or in large clusters in the redwood and mixed fo rests of 
Coastal nørthern California, usually near rivers or at teast in bottomlands. It has a longer 
(8-30 cm) and more slendcr stem that is usually equal, and tt does not stain yellow when 
bruised or in K.OH* but $ orne ti mes has a yellow-tinged veil. It hasa mild od or and is ed tble 
according to Rick Kerrigan, who named it. 

A garicus arvensis ( Horse M ushroom) 

CAP (4) 7-20 em broad, oval or convex becoming broadly convex or plane, surface dry, 
smooth or sometimes cracking into small scales, especially at the center; white to creamy, 
buff, or yellowish (especially toward center), usually b ru ising yellow if rub bed (especially 
when young); margin sometimes hung with veil remnants, Flesh thick* firm* white* 
unchanging or yellowing slightly when erushed; odor sweet(likeanise oralmond extract) 
when young, often somewhat musty in age. GILLS close* freeat maturity, pallid becoming 
gray i sh { ra rely p i nk ish) , i hen c h oc olate-bro wn o r d a rker . ST ALK5-12(17)cm long, I -3 cm 
thick* equal or slightly en large d below* stuffed or hollow, smooth or with small cottony 
scales below the ring; white, sometimes bruising or aging yellowish, but ext rerne base not 
bruising yellow when cut. VEIL membranous* white ortinged yellow, with cottony patches 
on underside that often split to form a star li ke or cog wheel pattern; formi ng a fragile, 
superior, skirtlike ring on stalk. SPORE PRINT chocolate-brown; spores 7-8.5 * 5-6 
microns, elliptical, smooth. Cap surface staining yellow in KOH. 

HABIT AT: Solitary, scattered* or in groups in grassy areas— lawns* pastures, etc.; 
common and widely distributed. It is frequently encountered in our area on lawns and in 
cemeteries in the spring, summer, and fail, but seems to bereplaced in our pastures by the 
giant horse mushroom (A. osecanus group^. 

EDIBILITY: Edibte (for most people) and excellent. Buttons have a slightly sweetish 
fla vor in termedia te between that of A . campestris and A, augmtus , Be sure not to confuse 
it with the deadly white Amanitas, which have white spores, white gilis* and a volva. 

COMMENTS: The white to pale yellowish cap, sweet odor when young, well-developed 
membranous veil which often has a cogwheel patternof patches onits unders ide (see photo 
on p. 3 1 2), chocolate-brown spores, and growth in grass typify this beauriful, cosmopoli- 
tan mushroom, The cap will often age or stain yellowish — more so than that of A. crocch 
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difinus and A. osecanus. Høwevcr, the base of the stalk does not stain bright yellow when 
cut — an easy way to distinguish it from the poisonous, yellow-slaining A . xanthodermus. 
The s ta ture of A, arve nsis is generally more robust than that of A . silvicola, its smal le r- 
sporcd sylvan look-alikc, but it is not nearly as ponderousas that of the giant horse mush- 
room (A. osecanus group) or A. crocodiUnus. The growth in grass is quite c ha rac te ri Stic, 
though a swamp-inhabiting form (var, paåistris } has beendescribed. Thereare numerous 
variants around A. arvensis that have not been critically evaluated, including a small, 
siender form (cap only 3-9 cm broad) that occasionally occurs in our area on lawns. 
A .Jissuratus is a very similar Coastal species with a frequently cracked (fissured), white 
to ydlowish cap and slightly largcr spores. It is common in the Puget Sound area of 
Washington, but probably has a wider distribution, and is cdible. 

A garicus osecanus group Color Plates 78,79,81 

(Giant Horse Mushroom) 

CAP 7-40 cm broad, rounded or convex, then broadly convex to plane; surface dry, often 
very smoolh (like kid leather), but frequently with minutely cottony scales in youlhand 
sometimes cracking into scales or w r arts in age or dry weatber; white, or disc oio ring buff 
or ydlowish in age (espccially toward center); surface bruising slightly ycllowish when 
young and fresh (but usually not staining in age). Flesh thick, very firm when young but 
quite soft in age, not usually bruising yellow; od or slightly sweet(like almond extraet or 
oranise) when young, but often unpleasant(musty or like wet straw)atmatunty. G1LLS 
close, free in age, white becoming grayish or grayish-pink, then reddish-brown, finally 
eh ocola te- bro w n to blackish-brown. STALK 4-16 cm long, (1.5} 2. 5-5 (8) cm thick, often 
spmdle-shaped(swollen at or below the middie) but sometimes equal; firm, usually solid; 
smooth above the ring, often with small pointed but easily-o bl ile rated scales below; white, 
sometimes aging ydlowish or rusty-yellow; flesh in base not staining bright yellow when 
nickcd. VEIL membranous, white, with patches on underside which form a cogwhcel 
pattern or adhere to stalk as downward-pointing scales; rupt uring to form a median to 
supenor, skirtlike or collapsed ring on stalk. SPORE PRINT chocolate-brown; spores 
(5)6-7 « 4.5-5 .5 microns, elliptical, smooth. Cap surface yellow ing in KOH. 

HABITAT: Solitary toscattered oringroups or rings in pastures, tawns, and othergrassy 
areas; distribution uncertain, but extremely abundant at times in our Coastal pastures 
(w hen theyare**popping”it is not unusualtopick 100 pøunds from a single pasture -along 
with some giant puffbailsl) There is usually one crop in the fali and another, larger one in 
the spring, but it is also to bc ex peeted during warm spells in the winter. Its range extendsat 
least into northern California and Oregon, where the very similar A . crocodiUnus (see 
comments) is also common. 

EDI BILTY: Ed i ble (for most people), and ve ry pop ular with my group ofacquaintanccs. 
The young, hard buttons are best - mature spccimcns have very sofi flesh and a musty odor 
and do better in the compost pile than the frying pan. 

COMMENTS: This fine and forthright funguscan bespotted fromafar, shininglikealight 
bu Ib when its spotless white skin catches the sun. It isessentially a larger, s qua tte r, rob uster 
version of the horse mushroom (A. arvensis ), but differs in ha ving a solide often swollen 
stem and smaller spores. Also, the sweet odor and yellow bruising reaction of young spe- 
cimens are weaker than in typical A. arvensis (and may actually be non-existent), while 
the musty odor that de ve lo ps in age is st rønger. Theappearanceofthecap — whether warty 
or smooth scems lo depend largely on age, exposure, and weather cond ilions (when 
growing in the open or exposed to the wind it is more likely to be warty or cracked). Be 
careful not to confuse it with the poisonous A . xanthodermus, which may also be large 
and white, but has a phenol odor, yellows more rapidly when bruised, and stains bright 
yellow in the base of the stem. 




Agaricus crocodilinuSy mature specimens. Il is common for the caps to be warty, but they can also 
be smooth. Note the squat stature. Eaeh of ihese caps ts about one foot across, (Bill E verso ti) 


yellow in the base o I the stem, An cquaily cd i ble but largcr-spored species, /i. crocodiHnus 
(“Crocodile Agaricus" — see photo above) is common in parts of northem Ca] i formå 
and the Pacific Northwest, and has also been reported from the prairies of eastern New 
Mexico and Colorad o. It ts j ust as la rge oreven larger than the giant horse mush room, and 
looks virlually the same. True, it is more apt to be wariy or scaly and is often slighily 
browner in age, but it can also be perfeetly smooth and pure white, so that in regions where 
both occur the two species can only be separated with certainty by measuring the spores 
(in A. crocodilinm they are 8-11 (14) micrøm long). Our giant horse mushroom, 
incidenta tly, may ve ry well be an unnamed, endemic species. It belongs to a group or 
“complex” thai is very confused taxonomically, and is Usted here as a member of the 
A. osecanus group largely because of its spore size. However, it dillers somewhat from the 
“true" A. osecanus of Europe, and could just as well be called A. nivescens — another 
Europea n species with a solid stem and a shade sma Her spores. U nti I a critical study of this 
group is completed, it is perhaps best to call il u giant horse mushroom,” because its 
common name cannot be subsequently invalidated or proved “incorrect!" Stnce all of 
these species are equally and unequivocally edible, the exact (or inexact) differences 
between them needn’t concern you. At least, they don^t concern me! Other species: 

muerosporus f-A. villaticus) of Europe is a large-sporcd species very similar to, if not 
identical with, A . crocodiHnus; the suggestive moniker A . urinescem has been given to still 
another large-sporcd variant a fitting tribute to the indiscreet od or that frequently 
develops in old age. 

A garicus silvicola group ( Wood land Agaricus) 

CAP 5-12 { 18) cm broad, convex becoming plane; surfacc dry, smooth or silky-fibri Ilose, 
some times obsc ure 1 y fi b ri 1 lo sc-sca ly i n age , wh i te , u sua I ly agi ng ye I lo wi sh , e spcci a I ly at the 
center, and staining at least slightly yellow when bruised, particularly on margin. Flesh 
firm, white, unchanging or yellowing slightly when erushed; odor sweel (like anisc or 
al m ond extraet), at least when yo ung. G1LLS close, free at maturity, white becoming gray 
or pinkish-gray, then brown and finally chocolate-brown ordarker. STALK5-14(20)cm 
long, 1-2 (2.5) cm thick, usually enlarged below, sluffed or hollow, smooth or with small 
cottony scales below ring; white or pi nkish ata pcx, white be low, b ut often agi ng or bruising 
ycllowish; base not staining b right yellow when cut. VEIL membranous, white or stat ned 


Lefl: This siately member of the Agaru us silvicoia grotip is fairly common in our area under tanoak. 
Cap is white and stains yellow. Right: Agaricus albolutescens „ aiso c om mon, resembJes A . silvicoia 
but ia usually more robust, has a stronger odor , and stains more dramal ically. 

yellow, with patches on underside that s orne ti mes form a cogwheet pat lern, formi ng a 
prominent, superior, skirtlike ring on stalk. SPORE PRINT c h ocola te- bro wn; spores 
5-6.5 * 3. 5-4 .5 nuerons, elliptical, smooth. Cap surface staining yellow in KGH. 

HABIT AT: Solitary, scattered, or in small groups in woods; widely disiributed and 
common, but rarely fruiting in large numbers, In our area it is fairly common in the fail 
and winter under oak, tanoak, and conifers; at higher elevations it fruits under conifers. 

EDIBILITY: Edible (for most people) and choice, with caution. Make sure there is no 
volva and that the mature giils are not white — I have seen it mix company with deadly 
Ama ni tas that were very similar in size, shape, and color! 

COMMENTS: Also spelled Å. sylvicola, this species or species "complex" is recognized 
by ils white cap, tendency lo stain or age yellow, anise odorfsometimes faint, but usually 
detectable when the young flesh is erushed), skirtlike an nulus (ring), chocolate-brown 
spores, and woodland milieu. It rat her closely resembles A. arvens is, but is usually more 
erect and less robust, has smaller spores, and does not grow in grass. There are se veral 
variants in need of critical study. The'TypicaP A. silvicoia grows mainly under conifers, 
at least in the West, bul a large, very stately and striking variety ( see photo) is fairly common 
in our area under tanoak, while a form with an abruptly bulbous stsmf-A.abruptibulbus) 
occurs in California as well as in eastern North America. None of these forms stain as 
dramatically as A. albolutescens, and they do not srncll as strong nor are they as robust as 
that species* Other species: A. ch iono der mus looks similar, but has bright pink to reddish 
gilis for a long time, a mild odor, and a white to silvery-white, often fibrillose cap. 1 1 grows 
mainly under conifers and is edible and apparently widely distributed— I have seen it in 
New Mexico. See also A. sequoiae (under A. pinyonensis\ A. summens is (under A. 
august us), and A. albolutescens. 

A garicus albolutescens ( Amber-Staining Agaricus) 

CAP 748 cm broad, convex to broadly convex or plane; surface usually dry, smooth or 
fibrillose, at first white but quickly staining amber to yellow-orange when bruised and 
often entirely yellowish to yellow-orange toa mber orochraceous in age; margin often hung 
with veil remnants. Flesh thick, white, usually bruising yellowish if erushed; odor strongly 
sweet and anisehke or almondy. GILLS free at tnalurity, close, pallid becoming grayish 
or grayish-pink, then event ually chocolate-brown or darker; often bruising yellow when 
miniature. STALK 5-14 cm long, 1.5-3 cm thick, usually enlarged below (up to 5 cm 
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This squat fragranl Ågaricus ss common inthe Sierra Nevada during ihe spring and early summer, Il 
appears to be a form of A. albolutescens, 

thick), firm* white or discoloring yellowish, smooth above the ring, smooth or slightly 
eottony-scaly below; flesh in base not usually b ruising hright yellow, but extenor of base 
may. VEIL membranous, white or yellow- sta i ned, with patdies on underside that some- 
times form a c og wheel patiern; rupturing to form an am pie, superior, skirtlike ring on 
stalk, SPORE PRINT chocolate-brown; spores 5-7 x 3.5-4J microns, e 1 li ptical, smooth. 
Cap surface staining yellow r in KO IT 

HABIT AT: Solitary, scattered, orgregarious on ground in woods, known only from the 
West, In ourarea il is quite common from late fali through early spring under oak (often 
in the company of A. hondensis). In the Sierra Nevada a vernal variant occurs, 

ED1BILITY: Delectably delicious, with a strong sweet fla vor. As with most Ågaricus 
species, sortie peopleare adversely affeeted by it. 

COMMENTS: This w ood land species is reminiscent of A, sitvicola, but iseasily dist in- 
guished by its squatter or more robust stature, mueh strongerodor, and amber-staining 
cap. It also te ud s to occur in larger numbers than A. sitvicola. at least in my experience, 
(I have seen fairy rings containing nearly 100 specimens!) The rapid yellow-staining of the 
capcanlead toconfusionwiththepoisonousÆ xanthodermus, whicheventuallydiscolors 
brownish af ter staining yellow, smells like phenol, and stains hright yellow in the base of 
the stalk. A. arvensis is also somewhal simiiar but usually grows in open, grassy places. In 
the Sierra Nevada and other mountain ranges, what appears to be a vanant of A. albo- 
lutescem is often common (esperially in the spring), h has a fibrillosecap and its stem is 
tougher and more cylindrical (less bulbous) than the Coastal version, but it is otherwise 
quite simiiar (see photograph above). 

A garicus subrufescens ( Almond M ushroom) Color Plale 82 

CAP (6)8-25 cm hroad, ro und ormarshmallow-shaped becomingconvextoplane;surface 
dry, smooth but with fine flattened fibrils which may break up into minutescales except at 
the center (but ind ry weathersometimes crack ing into large watts); fibrils pal lid tobuff to 
pale brown, palepinkish~brown,orfawn-colored, often becoming browneror ruddier with 
age, background white to pinkish-buff, often becoming yellow in age or when bruised. 
Flesh thick, firm, white, nat bruising yellow or only very slightly; odor strongly sweet (like 
almond extract), especially when y oung. CILLS freeat maturily, dose, whitish becoming 
grayish or pinkish, then reddish- brown and finally chocolate-brown ordarker. STALK6- 
15 cm long, 1 ,5-4 cm thick, equal or with an enlarged base, smooth or with a fe w fibrils or 
scales below the ring; white, hut often staining or agi ng yellow; base often staining yellow to 
yellow-o range but flesh in base nor staining b right yellow when cut, base someti mes with 
white mycelial tb read s attached, VEIL thick, membranous, white, usually with patches 
(o ften ohseure) on underside; form ing a superior, skirtlike ring on stalk. SPORE PRINT 
chocolate-brown; spores 5.5-7 * 4-5 microns, elliptical, smooth. Cap surface staining 
yellow in KOH. 
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Agaric us subrufestens is a rane but remarkable s pede s. The odorand flavorarestronglyalmondy.but 
the stalk is not nearly as shaggy as that of A. augustus, and the cap is paler. 


HABITAT: Scattered to densely gregarious or elustered in cømpost, manure, and rich 
soil; originally described from ea siern North America andapparenlly widely distributed, 
but rare. I have seen it fruit by the hundreds in manure-filled trenches on a berry farm near 
Walsonville, California, in the late spring, summer, and early fa 11 (sometimes accom- 
panied by Lepiota lutea and i. americam). It iseasily gro tv n at home in a vege table garden 
(if you use compost)and mycelium from thejust-described “patch" is now beingmarketed 
for this purpose. It has the ad vantage of liking it hot , meaning you can enjoy it at the same 
lime as your other summer vegetables (A. bisporus is also grown easily in gardens, but 
likes it much cooler). 

EDIBILITY : Edi ble (for most people) and deliciousl The al mondy odor and taste is much 
stronger than that of A. augustm so strong, in faet, that some people donT care for il, I 
put se veral specimens in a cream-of-mushroom soup and those who tasted it swore 1 had 
dumped in a bottle of almond extract! It was apparemly cultivated around the turn of 
the century, but lost out to A. bisporus — which raises an interesting prospect; if it had 
become the **cul ti vated mushroom” instead of A . bisporus f would the word “mushroømy" 
have a completely different (sweet and almondy) connotation? 

COMMENTSiThe strong almond extract odor and taste plus the robust s ta ture, presence 
of an an nulus, chocolate-brown spores, and light brownish cap make this a f airly easy 
mus h room to recognize. The cap is quite simi la r in color to that of A. hondensis, but the 
hahitat and od orare c ompie te ly different, whilethe palercolorand smootherstem distin- 
guish it f i rom A . augustus. O t her s pecies: I n ea s tern North Arne riea , a n ed i b le A garicus wit h 
tawny scales on the cap (like A . augustus), a shaggy stalk, and weakera Imond odor has also 
gone under the name A. suhrufescem, apparently because of its simiiarly-sized spores. 
W haher it is a distinet species or merely an extreme form of A. suhrufescem is for licensed 
Agaricus<x perts to decide. 

Agaricus augusius (The Prince) Front Cover, Color Plate 77 

CAP 7-30 (40) cm broad, usually marshmallow-shaped but sometimes convex, slowiy 
expandingto plane or with an up lifted margin; surface dry, covered with n u mer ous dark 
brown to warm brown or tawny-brown fibrils or fibrillose scales on a white background 
that usually becomes yellowish, buff, orochre in age, givingan overall golden tone toma ny 
mature specimens; center often darker; surface sometimes breaking up in to warts in dry 
weather and bru ising yellow when rubbed, at least when young, Flesh thick, white* firm, 
odor sweet (like almond extract), especially when young. CiLLS close, free al maturity, 
remaining pallid for a long time, finally turning grayish- brown (or very briefiy pinkish), 
eventually chocolate-brown to blackish-brown. STALK 8- 35 cm long, 1-4 (6) cm thick, 
equal or enlarged slightly below, the base usually buried deep in ground; white, but often 
aging or bruising ycllowish; smooth above the ring, sheathed with white or brown-tipped 
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Agaricus august us. Note the marshmallow-shaped caps of these unexpanded butions. In this stage 
ihey are delicious! See also Color Piate 79, photo on front cover, and photo on p, 31 L 


sea les below (but these often wearing away in age); rat her tough and fibrous. VEIL 
membranous, with white to brown cottony patches on underside (but these sometimes 
disappeanng); formi ng a large, ampie, superior, skiil like ring on stalk. SPORE PRINT 
choto late- brown; spores 7.5-10 * 5-6 microns, elliptical, smooth, Cap surface staining 
yellow in KOH, 

HABIT AT; Solitary or in groups or dumps on ground in the woods (especially under 
redwood), but usually near roads and paths, in dea rings, and ot her places where the soil 
has been distu rbed; sometimes also in flower beds, composted areas, under trees in towns, 
in arbore tu ms, etc., widely dist ri buted, but frequent on ly along the Pacific Coast and 
perhaps more common in our area than a ny where else. It shows a definite preference for 
warm weather, f ruiting in the spring, summer, a nd fall— or in the winter if it's mild enough. 
Se ve ral crops are produced each year, so visit your patches regularly. It iscuriousthat such 
a large mushroom requires so tittle moisture to fruit— a little fogdrip is all il needs! 

EDIBILITV: Edible (for most people)and one of the very bestl It’s especially s ignificant 
because it fruits in the spring and summer, when edible fungi are scarce in our area. Jfslike 
getting two mushrooms in one: delectably sweet and almondy when young, streng and 
mushroomy at maturity. Unfortunately maggots, slugs, sowbugs, and centipedes are fond 
of it loo! 

COMM EN T S: This prince of a mushroom is d isti ngu ished by its large sire — caps of U LP" 
dimensions {one foot) are not uncommon- almondextractodor, yellow-staining cap with 
brown fibriis or scales, prominent annuius (ring), chocolate-brown spores, and shaggy 
stem (when young) which is usually bu ri ed in the ground. The veil is large and ex qui site ly 
constructed, and the marshmallow shape of the young caps (i. e., somewhat flattened on 
top) is also characte ristic, though se veral other mushrooms (e. g., A. praeclaresquamosus, 
Lepiota rachodes) hae the same shape. The gilis remam whitishfor a long time— falsely 
suggesting that the spores are white— but eventually they will darken to brown and finally 
chocolate-brown. The poisonous A. praecfaresquamosm is of ten common in the same 
ha bi ta ts, but has grayer cap fibriis, a smoother stem, and smells like phenol. A , hondemis 
also has a smooth ste m, while the edible A . perohseurus has darker cap fibriis when young, a 
smoother stem, and subtler odor, Other species: A. smiihH (also called A , permrus) isa 
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similar but somewhat smaller, more skuder version wilh an ochraceous to ochraceous- 
brown cap and almondy odor, It is common in northern California and the Pacific 
Northwest under Coastal conifers, particularty Sitka spruce. A pak form o f A. augustus 
also occurs, bul is rare. It resembles the typical form but has pale yellow cap fibrils which 
give the cap an overall creamy-whiteappearance. S omewhat similar to this pale form is >L 
sumntensis — a large, robust species whose cap is whitish with yellowish to och raceo us- 
tawny fibrils. Il has a thick, often bulbous stem(2.5 cm thick or more) and is rare. I have seen 
it in our area under forest treesalong roads. Finally, A , augustus has a sma Ile r-sp ored look- 
atike in e astern North America (see comme nts under A. subrufescens). All of the above 
species are edible and delicious* 

Agaricus perobscurus (The Princess) 

CAP 7-20 cm broad, c on ve x or ma rsh malt o w-s haped becoming broadly convex to plane 
or with margin slightly uphfted; surface dry, at first covered with dark (grayish -brown 
to dark brown or blackish) fibrils which (end to break up in age to form scattered, sparse 
grayish-bro wn t o d i ngy oli ve-br o w n f i bril lose sca tes o n a w h itis h to oc h re - b uf f bac k g ro u nd 
(but center usually re malning dark); bruisingyellowonly slightly if at all. Flesh thick, white, 
not usualty bruising yellow; odor typically of almondextraet bul often faint orevenabsent. 
GILLS dose, free at maturity, pa llid becoming pi nkish orpinkish-brown, then brown and 
finally chocolate-brown or black i sh- brown. STALK 7-15 cm long, 1-3 em thick, equal or 
more often enlarged at base; white or discoloring slightly in age, smooth above the ring, 
slightly scaly or fibrillose below, but often appearing smooth, especially tn age. VEIL 
membran ous, with cottony patches on underside (but these ofte ndisappea ring), formi ng 
an ampie, superior, skirtlike ring on stalk, SPORE PRINT chocola te- brown; spores 6.5- 
7.5 * 4-5 microns, elliptical, smooth. Cap surface staining yellow in KOH. 

HABITAT: Solitary or in groups under or near trecs(usually plantcd) or shrubs, some- 
times also at the edges of woods; known o nly from coastal California. Itis fairly frequent 
in the San Francisco Bay region from late fall through spring oreven summer, buttmcom- 
mon to rare elsewhere(noc nearly as numerous as Å . augustus). I usually find it under pine, 
cypress, and acacia, but have neverseen itin the red w o od fores ts where A. awgus/usthrives. 

ED1BILITY: Edible and choice — about as good as A . augustus. 

COMMENTS: This u sisteC to A . augustus is likely to be mistaken fonhat species, bul has 
a subtler almond odor and less pronounced tendency to stain orage yellow, a smoother 


Lefl; Agaricus perobscurus is a smoother-stalked version of A , augustus. N ote how cap is quitedark in 
these young specimens. Right: Agaricus semotui t(see commcnts under A. microtnegathus on p, 341) ) 
is a small woodland species with a distinet anise odor and pinkish to reddish to brownish cap fibrils. 
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(less shaggy) stalk, and consistently smaller spores. In addition, the gilis pass through a 
more marked pinkish phase before turning brown, and the fibrils on the cap are much 
darker when y oung(the f i brils may be quite sparse in age, however, giving the capan overall 
paler appearance) . It i s als o likely to be mistaken for the poisonous A * praeclaresq uamosus, 
but that species has a totally smooth stalk, a phenol odor, often stains bright yeilow in 
the base of the stem, and is more common in habitats characteristic of A. augustus than 
those favored by A. perøbscunts. 

Agaricus micromegathus (Anise Agaricus) 

CAP 2-5 (8) cm broad, convex to plane; surface dry, with silky fibrils or fibnllose scales 
(sometimes very s par se toward margin); fibrils at first pinkish in o ne form, yeilow- bro w r n 
in another, but in both forms becoming brownish to grayish-brown in age on a whitish to 
buff backgro und; yeilow to orange stains often devel oping in age or upon handling. Flesh 
thin, fragile, white, unchanging or bruising yellowish; odordistinctly sweet (aniselike or 
almondy). GILLS freeat maturity, close, pallid or grayish,t hen pinkish, finally chocolate- 
brown or darker. STALK 2-6 cm long, 3-10 mm thick, equal or slightly entarged at base, 
white or staining yeilow to orange upon handling (especially below); stuffed or hollow, 
fragi le at ma tu rity. VEIL membranous, thin; fo rm i nga fragile, superior to median ring on 
stalk, or disppearing entirely; ring skirtlike or intermediate. SPORE PRINT chocolate- 
brown, spores 4,5-5 .5 * 3.5-4 microns, broadly elliptical, smooth. Cap surface staining 
yeilow in KOH. 

HARIT AT: Solitary to scattered or gregarious in lawns, pas tures, fields, and ot her grassy 
o ropen places; widely distributed. Fairly common in ourarea in mild weat her, especially in 
the fali, often in the company of A . rampes tris anå A cupreobrunneus. 

EDIBILITY: Ed i ble, but thin-fieshed and fragile. Its fragrance suggests that the fla vor is 
good, but it doesn*t often occur in enough quantity to jnvite collecting. Chuck Barro ws 
of Santa Fe, New Mexico, at ta med a small degree of notoriety by s m ot heri ng an icecream 
cone with raw A . semotus (a very similar species see comments), 

COMMENTS: This is one of se veral puny, poorly-known species with an anise odor,slight 
an nulu s (ring), and fragile flesh. They have a tendency to become yeilow or rusty-yellow 
in age, and can be distinguished from most other Agaricus species by their size alone. Simi- 
lar species with a distinet anise odorinciude: A. semotus (sec photo on p. 339), with brown 
to reddish fibrils on the cap and slightly longer stalk, found in woodsand undertrees(espe- 
ciafly oak); and A. comttdus (also spelled A. compluius), with a white to yellowish cap 
that is usually tinged brown or buff at the center, found in grass. Both of theseare edible 
and common, but rarely collcctcd because of their small size Aiso see A . diminuiivus* 

Agaricus diminutiv us group ( Diminutive Aga ricus) 

CAP 1 -4 cm broad, oval or convex becoming plane or slightly umbonate; surface dry, with 
flattened pink to purplish-pink to amethyst-gray to reddi sh-brown fibrils, at least at the 
center; margin often paler. Flesh thin, white, not staining; od or mild or fainlly fragrant 
(like anise). GILLS free at maturity, close, pallid or pink becoming reddish- brown, then 
chocolate-bro wn or darker. ST ALK 2-7 cm long, 2-6 mm thick, equal or with a small basal 
bulb, wfiite or pallid, but in age often stained yellowish or orange below the ring; stuffed 
or hollow, fragile. VEIL membranous, thin, white; forminga fragile superior to median, 
skirtlike ring on stalk which often disappears in age. SPORE PRINT chocolate-brown; 
spores 4.5-6 * 3. 5-4. 5 microns, broadly elliptical, smooth. Cap surface yeilow i ngin KOH. 

HABIT AT: Solitary, widely scattered, or in small groups in humus in w r oods, widely 
d istributed. The most common variant in our area fmits in the late fall and wi nter i n mixed 
woods and under live oak, but farther north this group is common under conifers. 




Agaricus diminutivt# group. Note small size, siender stature* and fragile veil thai may or may not 
form a dislinet ring on the stalk. 


EDI Bl LITY: Prcsumably cdible, but too small to be of valtie and sometimes confused 
species of Inocybe (e.g., /. pudica), most of which arc poisonous. 

COMMENTS: Mcmbers of this species “complex™ are easily distinguished from other 
Agaricus species by their petite size, reddish-pink to purphsh cap colør, and woodland 
habitat. The form illustrated is the common one in our area. It has a beauttful amethyst- 
tinged cap and seems to fit descriptions of A* purpurellus (a member of the A. diminulh 
vur group) quite well However, there are probably more na mes (e.g., A. dulcidulus f A. 
arne thv stina) in this group than there are species, so a critical sludy is neccssary before 
any positive iden tifica tions can be made. 


COPRINACEAE 

THIS is a large family of fragile mushrooms with deep brown to black spores and a carti- 
laginons or fragile stem. The gills are not decurrentasin Gomphidiusand Chroogomphus, 
and those species with dark brown spores do not normally have free gills and an annulus 
(ring) on the stalk, as in Agaricus . The cap cutiele is cellular(composed of round or pear- 
shaped cdls) as opposed to filamentousas in the Strophariaceae, but since this distinetion 
is microscopic, it is better to learn the characteristics of cach genus than attempt todistin- 
guish the two families in toto (for distance, Coprinus has gills that digest themselves, and 
Panaeolus usually grows on dung or manure). As a rule, however, the fragile white to 
brown species with a dry oronly slightly tacky cap belongto the Coprinaceae, while those 
with a viscid and/ or b right ly colored cap belong to the Strophariaceae. Bo th families 
should be checked when in doubt. There are three common genera in the Coprinaceae, 
key ed bdow. 



Key to the Coprinaceae 

L Mature gills i and often the cap) digesting themselves* i.e* eiiher lurning into an inky black 
fluid or withenng away * . * Coprirtus, p. 342 

1 . Gills not d igestmg themselves 2 

2, Spore print black; sid es (faces) of gills often tnot t led; growing in grass* dung, or man ure ... 

, Panaeolus, p, 353 

2. Nol as above; growing m humus* wood chips, on wood, etc,, orif in grass then spore prim dark 
brown or purple-brown; nol normally growing in dung P&athyreUa, p. 361 
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COPRINUS (InkyCaps) 

Mmule to medimm-sized or sometimes Large, ephemcral, saprophytic mushroorns. CAP usuaily 
oval, cyiindrica], or Conicai uhco young, usualty strinte at maturily in lhr smalter spet ies and often 
trans hu rut or deliguescing. GILLS free or attachcd* gray to black and auiodigesting at maiurity. 
STALK usualty whitc and hollow. thin and fragile, or if thkk, then cartiiaginous. VE IL present 
or ab sent, sometimes formmgan arm uLus{ ring) on stalk VOLVA typically abscnUbuta rudimen- 
tary one present in some species}- SPORE PR] NT typholiy hirn k < bul deep brown in a fe w species). 

Spores mostlj eJliptical, smooth ot foughened, wilh a germ pore. disco] or mg in concentmtcd 
s uli ur ic acid. Cap cut ide usualty cdlular. 

MEMBERS of this genus arc called inky caps because the giils and often the cap digest 
themselves at maturity* turningintoan inky black fluid that drips to the gro und, The auto- 
digestion or deliquescing of the gilis plus the black spore print are the main diagnostic 
features of Coprinus. In BolbUius the gilis sometimes liquefy but the spore print is rusty- 
brown, while in Psathyreila and Panaeoius the spore print may be black but the gilis do 
not deliquescc. 

Thc autodigestion process is a unique method of spore dispersal that should not be 
confused with the normal process of dccay that oceurs in most mushrooms. Rather than 
ma luring at an even rate* the spores near the margin of the cap ripen ftrsL Enzymes are 
simultaneously released which dissol ve the surrounding tissue,causingtheedge of the cap 
to spread out and curl back. This pulis the giils a part* enabhngthe spores to be discharged 
in to the air. If you look at the gi Ils of a shaggy mane ( Coprinus coma tic s), you’ll see that 
they are crowded together like the pages of a book. If autodigestion did not occur, the 
spores would be discharged o nto adjoining giils and their dispersal wouki be greatty 
impeded, Of course, many spores are trapped in the inky liquid that drips to the ground s 
but millions more are successfully discharged i nto the air, 

I n the larger m ky caps, both the cap and giils dissol ve* lea ving nothing but a few rags of 
tissue stuck to the top of the stalk. This phenomenon was undoubtedly the inspiration for 
Shelley's memo rable lines: 

Their mass rotted off them flake by flake 
Til ihe thick stalk stuck like a murderer’s stake, 

Whcre rags of loose flesh yet tremble on high 
Infecting the winds that wander by. 

In the smaller species* such as C plimtilis, an inky fluid is not ncccssarily formed. There 
is so lit C le substance to the giils that they wilher instcad of liquefying* and the cap may beso 
thin that it is tr^nslucent-striatefthe gi Ils can be seen through it as radiating lines), 

Inky caps frequent areas inhabiled by livestock and human beings. They fruit whenever 
it is moist and mild enough* and are among our most common urban and suburban 
mushrooms. The smaller types are especially prevalent on dung and manure* while the 
larger o nes crop up in gardens, ce liars, along roads, on or aro und stumps* in dis turbed 
soiI, and humus. A few grow in the woods. As we alter the environment and create new 
“niches** we can cxpect new species to evolve. One winter, folio wing three weeks of rain T 
an unidentified Coprinus sprouted from the orlon carpet of my leaky '67 Rolis Canardly 
(it roils dow r n one hili and canardly make it up the next), My friends naturally assu med it 
was the result of carrying around so many mushrooms in my car, yet it was a species I had 
never seen before’ 

Several of the larger inkycaps are good cdibles, and the shaggy mane* C comatus , isa 
popularand unmistakable favorite, Most species, however, are mueh too thin and insub- 
stantial to warrant collecting. A few are said to be poisonous* and the common inky cap, 
C. atramentartus. contains a compound which rcacts with aleohol in the body toproducea 
very peculiar set of symptoms {see p. 896). Coprinus species should be eaten before they 




Autodigestion in Coprinus cvmatus. Left: The gilis have just begun to blackcn and liquefy at the 
cap margin. Right: Dry weather has caused the autodigestion processto eease with a fe w rags oflissue 
lefl. In wci weather it continues until only the stalk remains. (Rick Kcrngan) 


deliquesce, and consequently should not be kopt overnight.They are amongthe mosteasily 
digestible of all fungi, but their high watercontent makes them unsuitable forsorne dishos. 
As they frequenily occur in large numbers, you may wish to p reserve them for later use. 
This is best effeeted by mannating, drying, or sauteeingand then freering. The “ink" from 
the fles hier species, incidentally, makes a very passable ink if diluted with a little water. 

Coprinus is a targe genus, with over 200 species known. It is a difficult gro up to study 
because the fruiting bodies are so ephemeral (sometimes lasting only a few ? hours) and 
because many species fruit where you don't normally look for mushrooms. Consequently, 
the North American species are not well known. As their favored habitats(dung, asphalt, 
etc,) are ubiquitous, most i nky ca ps a re widely d istrib uted and likely to occur i n California. 
The smaller ones are especially difficult to identify even with the aid of a microscope. A 
few distinetive and/ or common types are presented here. 


Key to Coprinus 

I . Gi o wing on dung, manure, straw , or compost * * * * - ■ ■ 2 

1. Growing on ground, wood chips, wood, or mduors . . 9 

2. Partial veil typically lormitiga distinet annulus (ring) on stalk 3 

2. Annulus absent or rudimentary - 5 

3. Cap mi nule (usually les* than I cm bruad); annulus diselike or saucer! i ke, sometimes as large 

as the cap; common on horse dung C. ephemeroidex, p.352 

3. Not as above; fruiting body larger 4 

4 Cap 2*5 cm high when un ex pand ed, al first entirdy white or white with brownish scales 

C. sierquilintis & o ther s (see C. comat us. p. 345) 

4. Not as above * . . . 9 

5. Cap at first covered with w hile to buff or gray universal veil re m na nts ( hairs, fibrils, or powdery 

or flaky seaks) 6 

5. Universal veil absent; cap hairless or with only a few minu te huirs 8 

6. Cap white or pallid with whitc to pak gray powdcry or mealy scales * « — 

C FUV&JS&. othersfsee C. radiatus group, p. 351) 

6, Notas above (bul cap nia> be coveredi at first with white fibrils or hairs) 7 
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7. Cap mi nu te (usually less than 8 men high before expansion) ..... C radiatus group. p. 351 

7 . Cap usually larger than above C. fimttar ius & others (see C /cgqpus group, p. 350) 

8. Cap mmute ( I -5 mm high before expansion) C. miser { see G p. 352) 

8. Cap small, but typicaUy larger than above . C. ephemerus ( see C p/ruzfi/å, p. 352) 

9, Cap cylindrieal before expansion and 4-25 cm or more tall, usually at least somewhat shaggy. 

emirdy while or with a brown center and / or bro wnish scates; partial veil present when young, 
often form mg a mo vable annulus (ring) that may drop off; cosmopoliian C. coma tus, p. 345 

9. N ot as above , 10 

JO. Stalk tough and woody (see Fodaxales & Alli es, p r 724) 

JO. 1M ot as above 11 

1 1. Growing in deserts or arid regions, typically terrestrial (not on dun g); cap usually with one or 

more thick, felt li ke, persiste nt patches of universal veil tissue; stalk sometimes with a volva 

at the base . ... - „ i , ** . , * . , J 2 

IL Not as abuve 14 

12. Vol val pateh ( veil tissue) on cap usually single and stel late (with starli ke arms or points) . 1 3 

1 2. Volval pateh or patches irregular, not stellate; base of stalk bulbous with a volva-Uke rim 

C. xerophi/us 

13. Stalk typically with a voiva-hke basal bu Ib C. asierophora 

13. Basal bulb and volva lacking or rudimentary, at least at maturity C. osterophoroides 

14. Giils with yellow edges; stalk with yellow hairs , . . , , C. sulphurem 

14. Not as above , 15 

15. Base of stalk or i m mediate vicinity with cinnamon to yellow-brown or yellow-o range myedial 

ihreads or a woolly mycelial mat (oozonium); growing on wood (often indoers) 

C. radians (see C. micaceus, p. 348) 

15. Not as above 16 

16. Cap typically 5 cm broad or more when expanded, dark brown (or becoming black) beneath a 

layer of whitish universal veil tissue which breaks up inlodiscrete patches or flakes or “spots’*; 
stalk fairly thick (usually 0.5*1 .5 cm); terrestrial C. pieaceus r p. 346 

16. Not as above (cap may have a coating of whitish hairs, bul if so, then dit fe rent ly co Jo red or stalk 

thlnner) J 7 

1 7. Cap al first elolhed with w hite to gray ish hairs (see Co I or Pia te 86), gray to dark brown or black 

beneath the hairs; stalk typicaUy long, stender, fragile ... C. lagopm group & ot hers, p. 350 

1 7. Not as above .... JK 

18. Cap with large flaky patches or Ilal scales which may wcar ofl in age; growing in clnsters (occa- 

s ional ly scauered) on dead h ard w uod s (but wood may bt bu ned) in castern North America 
C. quadnfidus, C. vartegn tus. & C 1 amertcanus (not good ed i bles — some variants are bitter) 

18. Not as above . 19 

19. Cap whitish excepi at center; partial veil usually forming a membranous ring on stalk; growing 

on rotting wood C. ahtiwarm (see C tommus, p. 345) 

19. N ot as above . . , . , , 20 

20. Cap at first with a den se coating of white universal veil fibnls, whitish to pak tawny beneath the 

fibrils or if dai ker then growing in ashes; stalk 3-10 mm thick C. dvmestietts & others, p. 349 

20. Not as above; cap bald or With whitish partic les, or if with whitish fibnls then usually darker 

or brighter than above (beneath the fibrils) and not found in ashes; stalk thin or thick , . 21 

21 . Stalk typicaUy 6 mm thick or more; cap 2-8 cm broad and / or high, brown to gray ish 

. C, atramentanus, p. 347 

2 L Stalk typically 1-6 mm thick; cap up to 5 cm broad or high, but if larger than 3 cm f hen typically 
buff to yellow-brown or reddish-brown when fresh 4 . , . . 22 

22. Cap conspicuously pkated in age (see Coloi Plate 87) and olien expandmg to plane; usually 

growing scatiercd or at least not in dumps . . C. plicatiiis, p. 352 

22. Not as above; often in dumps or clusters 23 

23. Stalk typically 3-8 cm long and 2-6 mm thick C. micaceus &. others, p. 348 

23. Stalk typically 1-4 cm long and 1-2 mm thick . . , 24 

24. Gilis crowded , C. impatiens (see C. dissetninaius. p* 352) 

24. Giils well-spaced or fairly dose but not crowded C. dissemirtatas t p. 352 




Shaggy manes in egg balter and bread crumbs, anyone? This beautiful cluster of Coprinus comatus 
1 $ at the perf eet stage for eating. How do they taste? See photo on p. 890 for the answer. 


Coprinus comatus (Shaggy Mane) Color Plate 85 

CAP 4-1$ (25) cm tall, cylindrical or columnar, expanding somewhat as margin curls up 
until it is more or less bell-shaped, then deliquescing from the bottom up; surface not vis* 
cid, white with a brown to pale cinna mon- brown or buff center, soon breaking up into 
shaggy white to brown scales (universal veil remnants) which often recurve in age; margin 
striate in age and often tattered, Flesh soft, white. GILLS very crowded (like pages in a 
book), freeornearly so, at first white, thenpassingthroughdelicate shadesof pink, pinkish- 
red, or vinaceous; finally black and inky (deliquescing). STALK 5-20 (40) cm long, 1-2 cm 
thick, tapering upward or with an enlarged, more or less pointed base; smooth, white, 
hollow or stuffed with a pith,clea nly separablefromcap. PARTIAL VEIL membranous, 
forming a small, white, mo vable, inferior ring which oflen drops to the base of the s talk or 
falis o ff. SPORE PRINT black; spores 10-16(18)* 7-9 microns, elliptical, smooth, with 
a germ pore. 

HABITAT: Sometimes solitary but more often scattered to densely gregarious or in loose 
dumps on hard gro und and grassy areas, rich or dis turbed soil, etc. Co mm o n through o ut 
the northern hemisphere, especially along roads and trails. In our areathe major crop is 
in the fall or early winter, but it can be found most any time. In the Southwest I have seen 
troops of them crowding highway shoulders for miles both in the spring and fail. For 
some reason “shags" seem to gravitate tow'ard asp halt and often burst up through it. 
They’ve been known to ruin tennis courts, and one isreported io have lifted a lOpound slab 
of concrete in a heroic attempt to proliferate its species. Alexander Smith describes a 
fruiting of over 1000 specimens on a baseball field, “extending in a line from first base 
to short lefl field." 


EDIBILITY: Edible and delicious one of the hest known and safest of all wild mush- 
rooms. The flavor is very delicate but the texture is marvelous -not slimy as in okra, but 
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succulent as in octopus, For a delicious snack, slice them in half and dip them in egg batter 
and bread crumbs (or flour), then saute them briefly and serve hot! Use only young caps 
darkcned onesare mostly water — and don*t pick more thanyoucaneatintwomealsunless 
you plan to preserve them, for they will dekquesce quickly. In rare instances they may 
read with alcohol in the body to produce effeets si milar to those of C. airamentarius. 
However, I havecooked them in wine many times with no ill effeets. 

COMMENTS: Shaggy manes are the sokliers among mushrooms, the sentinels of the 
mads. Their tall, shaggycylindrical beadsaredistinctiveeveninsilhouette, and wheninky 
indi vid uals are f ound in the vicinity of you ng ones, therecan be no doubt as to their identiiy . 
The poisonous Chltirøphytlum mofybdi les czn be si milar when young, buiexpands in age 
and doesn't deliquesce. Podaxis pisi Mari s isquite similarinshapeand color, but lacks gills. 
“Shags 1 ’ are as pleasing to the cye as to the palate, especially in the delicate reddish tints the 
gills assume as they mature. "Shags*’ also possess a special spontaneity seemingly 
popping up overnight aftera rain, while mostmushrooms fruit several daysa fte r Ext rerne 
aridity may arrest development so that the spores never mature and the gills remain white, 
or the gills blacken and thenshriveluprather thandeliquescing. Several forms and varieties 
of the shaggy mane have been described, includinga small, oval one only 5-6 cm high. The 
height of the larger forms seems to depend partially on the depth of the humus they must 
transeend — I have found specimens in redwood duff by a road that were two feet tall— but 
the “norm al” height is 6*20 cm. Ot her species: C. colosseus is a gian t version of the shaggy 
mane with s talk 35-50 em long and spores 1 7-20 micro ns long; it has been described from 
Washington by Fred Van De Bogart, but is rare. Several small (cap less than 5 cm high) 
versions of the shaggy mane also occur, including: C.paimeranus, terrest rial;C abiivorus, 
wood-inha biting; C. sterquilmus and C . umbrinus, on dun g or compost piles, the former 
with large spores and the latter with a brownish stem base; and C\ spadiceisporus , on the 
dung of w ild animals (rabbit, deer, etc.). All of these have the ring (annulus) characteristic 
of the shaggy mane and are too small and rare to be worth eating. 

Coprinus picaceus ( Magpie M ushroom) 

CAP (3) 5-8 cm broad, oval orcylindrical when young, broadly bell-shaped in age; surface 
at First covered with whitish universal veil maieriai which soon breaks up i nto discrete 
patches, flakes, or “spots” on a dark brownto eventually black background; finelystriate 
nearly to the center in age, and deliquescing. Flesh thin, fragile, soft. GILLS white, soon 
becommg reddish- or vinaceous-linted, finally black and inky (deliquesdng); crowded, 
more or less Iree. STALK 7-15 (25) cm long, 0.5-1 .5 cm thick, base usually enlarged and 
with woolly hairs; holiøw or stuffed, white, smooth, fatrly fragile. PARTIAL VEIL 
absent. SPORE PRINT black; spores (13) 14-20 * 10-13 microns, elliptical, smooth. 

HABIT AT: Solitary or in small groups on ground in woods and along paths, etc.; widely 
distributed, but not common. I have found it only once in our area, but it is not uncommon 
in Southern California when it is damp enough. In Europe it grows under beech and is said 
to be partial to alkaline soil 

EDIBILITY: Poisonous, at least to some people. 

COMMENTS: The mottled bro wn-and -white or black -and -white cap makes this one of 
the easiest of all inky caps to recognize. Large specimens are reminiscent of the shaggy 
mane in shape — but the resemblance ends there. Greg Wright of Los Angeles, who has 
had more experience with this species than 1, says theodorisalsodisttnctive — likethatof 
“mothballs, a hot grass pile, or buml hair, or rank ” Other species: In my own pathetic 
excuse for a garden I have found a some what smaller, mottIed{black-and- white), unidenti- 
fied Coprinus with a distinet annulus (ring) on the stalk. 




Coprirtus airarnentarius, the common inky cap. Note hollow stalle in the beautiful slice at bottom 


Coprinus airarnentarius (I nky Cap; T ippler’s Bane) 

CAP 2-8 cm high and/ or broad, round or oval and often somewhat lobed when young, 
becoming conieal to bell-shaped, or in old age convex; deliquescing from the margin 
toward the center; surface dry* smooth or with silky whitish fibrils (universal veil lissue) 
when young, grayish-brown to grayish-tan when young (the center often browner or with 
small brown scales and the margin sometimes pallid)* becoming lead-gray to inky-grayin 
age; margin striate or grooved, usually tattered or splitting in age. Fleshthin, soft, pallid or 
grayish. G1LLS free or nearly free, crowded, at first white, soon gray or with pinktsh to 
vmaceous tints T finally black and deliquescing( becoming inky), ST ALK 4-1 5 (20) cm tong, 
0.6- 1 . 5 cm thick, equal or wif h a narrowed or enlarged base; white or with grayish to brown- 
ish fibrils below, hollow. PARTIAL VEIL flbrillose and evanescent or leaving a median 
to basal ring or ridged zone on stalk, or sometimes even a rudimentary volva nearbase. 
SPORE PRINT black; spores 7-12 * 4-6 microns, elliptical, smooth. 


Coprinus airarnentarius usually grows in graups, tufts, or dusters. Left: These specimens have 
rounded smooth caps. Right: A large scaJy-capped cluster. 
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HABIT AT: Sca nered to densely gregarious or in massive dumps in cultivated aneas, 
lawns, gardens, road sides, around or on old stumps, etc., sometimes also in the woods; 
widely distiibuted and very common, fruiting in ourarea practicallyyear-round. Itusedto 
be an unwanted intruder in cultivated mushroom beds, and is one of our cbaracteri Stic 
“sub urban” mushrooms. The largest fruiting Tve seen in the wild was under aspen in New 
Mexico. Several crops are generally produced each year. 

EDI BI LI TY: Edible when young and fairly good — but sometimes reacting with alcohol 
in the body to produce a pecuiiar type of poisoning(see p. 896 for details). The grayish- 
brown caps look rather unappetizing— and precisely for this reason were the very first wild 
mushroom I ve ntu red to eat Inky cap-and-salami sandwhiches became a staple item in 
my teen-age diet until 1 discovered finer and more llavorful fungal foods, such as 
para ss i s Sole” and * l Agaricus Elegante." 

COMMENTS: The lead-gray to brownish, belt-s haped caps of this species are a fa mi li ar 
sighl in vacant lots and gardens. Several varieties occur, ind ud mg one with a pointed or 
umbonatc cap (var. acuminatus) and one with a copious universal veil. Thetypical vanety, 
however, has a non-umbonate cap and only slight universal veil remnants on the cap (tf 
any). The young unexpanded buttons provide an unexpected visual treat when sliced open 
lengthwise, but true to their name, they turn into an unsightly mky black mess as they 
mature, suitable for writing but not biting. The inky cap sometimes rivals theshaggy mane 
in size and abundance and may even mix company. I have seen gigantic KMb. clusters 
fruiting from an old cut stump in a field, but il does not necessarily grow in dumps. Gther 
species. C. insignis {-C. alopecia) of eastern North America is a similar species with rough 
spores. It grows on hard wood stumps, especially ma pie, and is poisonous to some people. 


Coprinus micacetis ( M ica Cap; Glistening Inky Cap) 

CAP 2-4 cm high when young, 1.5-5 cm bro ad when expanded; al first oval, soon bell- 
shaped, then expanding to convex; surface sprinkled at first with minute glistening whitish 
partides {universal veil remnants) which often disappear in age, otherwisetan to yellow- 
brown to ochre, buff, fulvous, or ci nna mo n- br o wn{ margin of len paler), becominggrayer 
in age, especially toward margin; siriate at least half way to center, the margin usually 
tattered or split at maturity. Flesh thin, pallid or white, soft. GILLS crowded, adnate to 
adnexed or free* pal Uid soon becoming gray or brownish, finally black; deliquescing 
(sometimes partially, sometimes completely). STALK 3-8 (12) cm long, 2-6 mm thick, 
more or less equal, fragile, hollow, smooth, white or disco loring buff. PARTIAL VEIL 
atasent or rudimentary, but stalk sometimes with a slight basal ringfpresumably formed 
by the universal veil). SPORE PRINT dark brown to black; spores 7-11 *4-6 microns, 
elliptical but often compressed (flat tened) somewhaf smooth. 

Coprinus micaceus. Note white stalk, st na te cap, and te ndency to grow in clusters. Tattered specimens 
at right have autodigested. 



A dump of Coprinus mkmeus glistenmg m the rain. Note høw thc cap is s t na te nearly to the center. 
The fine mica-hke partides (veil remnants) often presem on the cap have been washed off by thc rain. 

H ABIT AT: Grcgarious, usually in dusters* on wood or woody debris, around stumps* 
or on roots or buried wood (thus appearmg ter rest rial); wide ly dist ribu ted and ve ry 
common. It fruus practical ly ycar-round in ourarea. Like C. atramentarius, it is acommon 
feature of suburbia but also occurs m the woods (on cottonwood, oak* alder, etc.). 

EDI Bl IJT Y: Edible, but thin-fleshed and watery. The fla vor is said to be good, however, 
and since it often occurs in large numbers, it is easy to gather enough for a mcai. It does 
not always digest itsclfcomplctdy* another point in its favor. 

COMMENTS: The cap color of this ubiquitous Coprinus varies considerably, but typi- 
cally fads somewherc between tan and rusty-yellow. 1 1 is s t ri ate, bul not translu cent as in 
the rmich smaller C. disseminatus. H might be mistaken for a Psathyreila ifthegil ls donor 
liquefy, but old caps become very tattered as the margin gcts eaten away. The mica-like 
partides responsible for ils name arc not always evident becausc they wearaway quickly. 
Other species: C. silvaticus is a ve ry si milar species that lacks the partides when young 
and has 1 arger spores. C. radium is also si milar, but can usually be dist inguis hed from 
C. micaceus by its deliquesdng gilis and the presence of a cinnamon-brown to yellow- 
brown or yellow-orange w oo I ly mycelial mat or network of mycehal strands (oozonium) 
in the surrounding substrate. It often grows indoors (on wet wood in basements* bath- 
rooms, etc.), and bountiful crops sprout periodically from the woodwork of a popular 
cafe in Santa Cruz* California. Its employees are di vided on how to respond: whether to 
advertisc its presence as a unique organic addition to the existing dccor, or whether to 
hash it up by organ mngdaily “seareh and squish" patrols, for fear ofalienatinglhe more 
squeamish members of their clientele. 

Coprinus domesticus ( Domestic I n ky Cap) 

CAP 1-5 cm high* oval to beU-shaped, expanding slightly in age; surface buff, pallid, or 
ydtowish with a tawny to ochre or fulvous center, at first covered with silky white to buff 
fibrils or patches ( universal veil remnants) whkh often disperse ord isappea r inage; conspi- 
cuously striate nearly to thc center; margin often splitting in age. Flesh thin, pallid . GILLS 
crowded, free or adnexed, white becoming gray to reddish-gray* finally black and inky 
(deliquesdng). STALK 3-8 cm long, 3-10 mm thick* equal or with swollen base, white. 


349 



Leffc Coprinus domesticus, i m mature specimens. Cap is grayish-buff to whnish aod conspicuouslv 
striate. Right An unidentified charcoabloving Coprinus (see comments under C domesticus). 
Note striations and prominent universal ved remnams on cap, 

hollow. PARTIAL VEIL e vanescent or sometimesforminga ragged nngorridged zone on 
stalk, or even a rudimentary voiva at its base. SPORE PRINT black; spores 7-10 * 3, 5-4. 5 
micro ns, elliptical or bean-s haped, smooth. 

HABITAT: Gregarious in small, scattered dumps on wood chips, compost,and vcgetable 
debris in a large garden in Sara toga, Califomia; probably wtdely distributed. Crops were 
produced in the above locality more or less continuously except in very cold weather. 

EDIBILlTY:“Of very good fla vor when cooked,” says Greg Wright of Los Angdes — 
but I don’t recommend it bccausc of possible confusion with other species. 

COMMENTS: The name C. domesticus has apparently been applied to more than one 
species, so its use here must be regarded as tentative. However, our specimens compare 
favorably to the original (European) description of the species, It resembles C. micaceus, 
but has a somewhat paler cap with silky white fibrils (instead of partic les) when young, 
and deliquesces to a greater degree. A rather similar but unidentified species with adarker 
(ochre to tawny) cap and a white fibrillose universal veilfsee photo above) occurs in our 
area on ashes. 

Coprinus lagopus group { Woolly Inky Cap) Color Pia te 86 

CAP 3.5-5 (7) cm high when unexpanded, 2-6 cm broad when expanded, at first oval or 
cylindncal to acorn-shaped or conical, then expanding to nearly plane with the margin 
splitting and often rec urving (curling up and back); deliquescing in wet weather; surface 
dry, grayish to browmsh-gray becoming blackish, but at first clothed with delicate white 
to grayish hairs or fibrils (universal veil tissue) which break up irto patches and often wear 
away in age; striate nearly to the center beneath the hairs, at least at maturity, Flesh very 
thin, soft. GILLS more or less trcc, narrow, fairly close, pallid soon becoming gtayish, 
then black and inky (but in dry weather merely wkhering). STALK 4-15 (20) cm long, 2-5 
mm thick, equal or tapering upward, very fragile, hollow, white, at first clothed with 
minute white hairs (like cap); base with long woolly white hairs. PARTIAL VEIL absent 
or evanescent. SPORE PRINT blackish; spores HT 13 * 6-7 microns, elliptical, smooth. 

HABIT AT: Soiitary, scattered, or in dense troops in leaf litter, woody debris, burned 
areas, etc. (usuaJly in the wood s); widely distributed. Along with closeiy related species 
(see comments), it is fairly c ommon in our area in the fa 11, less so in the winter and spring. 
The fragile fruiting bodies last only a few hours before consuming themselves. 
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EDIBIL1TY: Probably harmless — but also fleshless and flavorless. 

COMMENTS: The above description encompasses a “complex” of closely related inky 
caps that are one big headache for compulsive Cop/v/iRS-categorizers. In addition to the 
“true’* C. tagopus, there is the very similar C . lagopides, which has smaller spores (7-10 
microns long) and appears to be fairly common in our area. There are also seve ral look- 
alikes that are somewhat smaller and grow on dung, manure, or wet straw, These include: 
C* fimet anus and C* macrorhhus (the latter with a rooting stem base); C. macrocephalus, 
with large spores (1 1-16 microns long); and C. tectisporus, which grows in greenhouse soil 
and only partially deliquesces, To make matters more con fus in g, the name C, cinereus is 
often used, sometimes for a woodland species like C. lagopides but with a taller cap, and 
s o me ti mes as a synonym for C fimetahus and C macro rhizus. You neednT know the 
exact names of these inky caps, however, to appreciate their beauty (see color plate!), and 
they are easily recognized as a group by their siender, fragile, white stalk and striate 
grayish cap that is clothed exquisitely with white hairs when young, The dung- and straw- 
in ha bit i n g fo mis, i nc i d e nt al ly, a re ofte n a b u nd a nt i n ou r a re a a nd a re ext rerne ly ep he me ra 1 
—the caps deliquesce wilhin a few hours, leaving behind only the long, siender, fragile, 
bean-sprout-like stalks, (For a miniature dung-inhabiting version, see the C. radiatus 
group.) Other species: C. arena tu s is also similar to C lagopus, but grows in sand; C, 
narcoticus grows in manure and rich soil and has a strong, unpleasant od or Finally, 
there is C, " chevtcola , "which fruited one season on the floor of my ramshackle '67 Chevy 
Nova Supersport. Il superfkially resembled C. lagopus , but was smaller and differed in 
several other respects, not the least of which was its choice of abode! 

Coprinus r adi at u s group {Miniature Woolly Inky Cap) 

CAP minute, 2-8 mm high, 14 mm broad before expanding, at first oval orcylindrical, 
thenexpanding to plane or nearly plane (with the margin usually spUuing and curling up), 
then detiquescing; surface gray or with a brownish center, but at first covered with long 
white to grayish ha irs and/ or sca les (universal ve il tissue); striate nearly to the center 
beneath hairs. Flesh very thin, soft. G 1 ELS narrow, wcll-spaced in age, free or nearly free, 
pallid soon becoming gray to black, deliq uescing with the cap. STALK 1 -5 cm long, about 1 
mm thick, more or less equal, hollow, very fragile, white, with rooting, hairy base, 
PARTIAL VEIL absenL SPORE PRINT black; spores 11-14 * 6-8 microns, elliptical, 
smooth. 

HABIT AT: Solitary or in groups on dung, compost, and manure; widely distributed and 
fruiting whenever it is damp enough. lt is one of our commonest dung fungi, especially on 
piles of horse manure mixed with straw r . 

ED IB I LITY: Who knows? Who cares? 

COMMENTS: The small size and dense white to grayish hairs on the cap distinguish this 
diminutive dung- lo ver. It is essentially a miniature version of the equally common C. 
cinereus-C, fimetarius-C. macrocephalus complex (see commenls under the C tagopus 
group), and is itself a “complex” of difficuh-to~di$tinguish forms. Because of its small size 
and brief life spån it is hest observed in a "dung gården" (dung or manure placed in a moist 
chamber). Other dung lovers include: C * pseudoradiatus, ve ry similar bul with smaller 
spores and a non- rooting stalk base, C * niveus , larger, with a mealy snow-white cap (at 
least when fresh); C. semilanatus f like C. niveus, but with a slightly darker cap (beneath 
the veii remnants); and a host of small species which cannot be reiiably identified without 
a microscope. Also see C. ephemeroides. which has a large annulus (ring), C ephemerus 
and C miser (under C. p heat ilis), which have a bald or nearly bald cap, and commenls 
under the C. lagopus group. 
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Coprinus ephemeroides (Ringed Dung Inky Cap) 

CAP mtnute, 1-5 mm broad* convex or in age nearly plane; surface withmmutegranulesor 
partides (but may appear smooth), grayish or tinged yellowish to ochre at the center; 
practically transparent; striate. Flesh very thin (al most non-ext stent). GILLS usually 
adnexed or free, becoming grayish or black, narrow, soon shrivelling or deliquescing. 
STALK 0.5-6 cm long, about 1 mm thick or less, equal or with a small bulb at base, very 
fragile, whitish* smooth; base so me time s with a rudimentary volva (in one form), 
PARTIAL VEIL membranous, forming a large, persistent, more or less median ring on 
stalk; ring disclike or saueeriike. SPORE PRINT black; spores 6-9 * 3-6 microns, angular 
(appear mg al mos l trian gular), smooth. 

HABIT AT; Solitary or in groups on dung and manure (especially of horses) and straw 
piles, widely distributed and common. Fruiting in ourarea whenever it is moist enough. 

EDIBILITY: Academic — a tremendous number would be needcd for one mouthful? 

COMMENTS: O ne of our tiniest gilied mushrooms, this inky cap is easily recognized by 
its growth on dung and the large saucerlike annulus (ring) on the stalk. The ring is some- 
limes as broad as the cap, giving the illusion of astalk with iwocaps! The name C. ephemer- 
oides should not be confused with C. ephemems , a slightly larger dung-lover Ihat lacks an 
annulus (see comments under C piicatilis). C . hulhilosus is a synonym. 

Coprinus plica tilis (Pleated InkyCap) ColorPIafe87 

CAP 0.5-1 .5 cm high when young and 1-3 cm broad when expanded; oval or cylindrical 
to conica! when young, broadly convex or plane in age; surface buff to yellow-brown, 
usually with a darker ( cinnamo n-bro wn or fulvous) center* in age becominggrayish except 
for center; deeply grooved (pleated) nearly to center; margin sometimes recurved in age. 
Flesh very thin, fragile. GILLS free (but attached to a collar arøund stalk apex), well- 
spaced, narrow, soon gray and eventually black, but tendi ng to wither rather than liquefy. 
STALK 3-7.5 cm long* 1-3 mm thick, more or less equal, very fragile* thin, smooth, white 
or buff, hollow. PARTIAL VEIL absent. SPORE PRINT black; spores 10-13 * 6.5-10 
microns, broad ly elliptical* smooth. 

HABIT AT: Solitary, scattered, or in small groups in lawns and othergrassy areas, under 
trees, in woods, atong paths and roads, etc; widely distributed and fairly common in our 
area, especially in the fali and early winter. I have seen it fruit prolifically with the similarly 
na med Marasmius p ticat ulus in grass under eucalyptus. 

EDIBILITY; Unequivocally inconsequential due to its thin flesh. 

COMMENTS; The exquisitely pleated cap, small size, and terrestrial habit distinguish 
this petite, parasol-Jike inky cap (see coior plate!). The free collar to which the gilis are 
attached is also di sti net i ve, but is not evident in one form (per haps a dislinet species). It is 
larger than C. disseminatus and occurs in smaller numbers, and its cap lacks the white 
patches or hairs (universal veil remnants) typical of C tagopus and most other inky caps. 
Other species: C. ephemems also lacks hairs on its cap, but is slightly smaller and grows in 
dung, straw, and compost, C, miser is a mi nute species (cap 1-5 mm high, reddish-brown 
to orange-brown when fresh, but fading) ihat it also common on dung. 

Coprinus disseminatus (Little Helmet; Fairy Bonnet) 

CAP 5-10 mm broad, oval soon becoming bell-shaped* tben sometimes convex, surface 
minutely scurfy when young, then smooth; pallid or buff with a cinnamon-brown to honey- 
brown center, becoming grayish toward the margin in age; deeply striate or pleated to the 



Coprmus f=Pseudocøprinvs) disseminatus. This minute attractive mushroom usually grous in 
swarms ard does not ddiquesce. Nole the bell-shaped striaie cap and widely spaced gilis, 

center and translucent at maturity. Flesh very thin, soft. GILLS ad na te to adnexed or 
appearing free, fairly welLspaced, at flrst white but soon gray, finally black or slightly 
palen notdeliquescing, STALK J ,5-4 cm long, 1-2 mm thick,equal, white or buff, hollow, 
fragile, smøoth, often curved. PARTIAL VEIL absenh SPORE PRINT dark brown to 
black, spores 7-10 * 4-5 microns, elliptical, smooth, with a large apical germ pore. 

HARIT AT: Densely gregarious {sometimes hund reds) on or near decayed wood and 
debris, or on buried wood; usually found in woods or grassy areas, widely distributed. 
Jt fruiis throughout the mushroom season in our area, but is not particularly commcn, 
Jn eestern North America it is often abundant. 

EDIRILITY; Too small to be of any value. 

COMMENTS: This dainty little fungus grows in troops that do indeed resemble “little 
helmets" or “fairy bonnets," Because the giils do not deliquesce, the “splitters" have 
rewarded it with the name Pseudocoprirms disseminatus. It has the general aspect of C 
mlcaceus, but is much smaller. The translucent, pleated cap separates itfrom Psathyrella, 
(to which it has also been assigned); it is also reminiscent of Mycena, but the spore print is 
black or nearly black, not white. Other species: C . impatiens is a similar but slightly larger 
species with crowded, at least somewhat deliquescent giils; it usually occurs in smaller 
groups of up to one dozen individuals. 


PANAEOLUS 


Small to mcdium-sized, fragile, dung- orgrms-inhabUing mush rooms. CAP usually beii-shape d or 
conicat when \oung (hui sometimes con GILLS typically altachcd, grav to dcep bro wn t« black 
when mature; sides (face s) of ten mon led. S J ALK typically thi n, hr iute or fragile, VTIL present or 
absent, but not usually forming an annulus (ring), VOLVA sbsem STORE PRlN't typievtty 
hiark (bul dark brown m P foemseett). Spores most ly clliphcal, with a germ pore; retainmg Ihcir 
collni in conccuirdlcd Kulfuric acid. Cap c utide cellular. 

THIS is a small genus of little brown mushrooms (“LBM’s") with a bell-shaped to conical 
cap and thin, brittle stalk. The sides (faces) of the gills often have a mottled appearancc 
(see photograph on p. 356) due to uneven maturation of the spores, bul they do not deli- 
quesce as in Coprmus* Psathyrellas are similar but do not typically gro w in dung, and those 
that grow in grass tend to have a convex cap and/ or dark brown spores. Psiiocybe and 
Conocybe are common in dung, but do not have black spores. 
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Panaeolus is abundant in pastures, lawns, dung,, and manure heaps, fruiting whenever 
it's moist lt often mtxescompany with othernomtescript“LBMY T (Cøm?n Ågroeybe : 
S trophar ia, etc.), and wøuld rapid ly be re le gated to the ranks of fungal førgetability were 
il not for the faet that some of its members contain traces of psilocybin and other pupil- 
dilating (the term “mind-expanding" being open to de båte) compounds. However, in their 
search for a more promising and less painful reality, people will stoop to anything, even if 
it grøws on cow patties and is only twø inches talk Thus, after every rain, our past ures are 
marred by hordes of “magic mushroom" hunters, inevitable plastic bags in band. 

Actually, there is considerable confusion as to which species are pupil-dilating. Traces 
of psilocybin have been isolated in virtually every species, butits presenceand concentra- 
tion is contingent upon a number of genetic, geographic, and environmental factors, My 
ownexperience with the P. campanulaius-P. sphinetrimts complex indicatesthatasi£able 
amou nt may produce mild hilarity, oreven a transitory State of pseudoeroticeffervescence. 
More often, however, it wili produce a queasy st omach and if gu lp ed down too eagerly, 
hiccups. It hardly seems worth the effort to harvest and digest the necessary number of 
fungal fructifications (30-50), but some people wili do anything to “alter" reality, and ttcan 
be argued, I suppose, thai doing anything is betler than doing nothing. 

Indiscriminate sampling of “LBM’s” is foolish, of course* since some are poisonous, so 
care must be taken lo id en ti fy your Panaeolus correctly. Six species are deseribed here. 

Key to Panaeolus 

1. Cap and j ur istalk staining blue to blue-green when bruised or in age 2 

L Not as above . . 3 

2. Fruiting body staining blue to bJue-grecn only at base of stalkfør mycelium) and only faintly; 

common in temperate regions , . F. mbbalteatus group. p. 35# 

2. Fruiting body staining blue to blue-green in most parts (cap, stalk, flcsh); largelv tropical and 

subtropical F, cyanescens & others, p. 358 

3. Cap s triste or pleated and j or ve ry liny (less than 5 mm broad or high) . (s eeCoprimts, p, 342) 

3. Not as above * , , , * * 4 

4. Partial veil present (co veri ng the gilis when young), either formi ng an annulus (ring) or fibrillose 

zone on stalk or leaving toothlike remnanls on cap margin 5 

4 Veil absem (check severaJ specimens in differem stages if possible) 7 

5. Veil usually forming a distinet annulus on stalk; cap pale ( while to buff or pale tan), often viscid 

when moist P. sentiøvatus, p. 355 

5. Veil typically lea ving remnants on cap margin { but stalk sometimes with a black nng of spore 

dust ); cap usually darker than above, not vistid 6 

6. Cap rcticulatc (netted) or eoarsely wrinkled (see photo at bo tt om of p. 357) 

P. retirugb (see P. campanulatm gro up, p. 356) 

6. Not as above F. campanutatus gnrup, p. 356 

7. Mature giils and spore print dark brown; growing in gra&s but not on dung P.foenisecii. p. 360 

7. Mature gi II s and spore print black (gilis may be brown when young); in dung, grass, etc. . . 8 

8. Cap whitish to buff or dingy yellowish when fresh, 4-10 cm broad; stalk solid, usually at least 

4 mm thick , P . sotidipes , p. 355 

8. Not as above (but cap may fade to whitish as it dries out) 9 

9 . Fru it ing b od y ve ry s ma U ; s talk wht ti s h or nea rly t ransi ucent ; on d ung ( see Psa(hyretta T p . 36 1 ) 

9. Not as above; common 10 

10. Cap typically bel l- s haped or conical, even at matunty 

............. P. aeuminatus & ot hers (see P. campanutatus group, p. 356) 

10. Cap typically convex to plane, at least in age II 

1 1 . GiHs brown before becommg black; cap often with a darker marginal band as it begi ns to dry 

out; often but not always growing in small clusters; common P. subbalteatus group. p 358 

1 1. Not as above; not common ... P.fimicola (see P. campanutatus group, p. 356) 
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Panaeolus solidipes (Solid-Stemmed Panaeolus) Color Pia te 83 

CAP 4-10 cm broad, rounded to convex or broadly belhshaped; surfacc smooth or 
wrinkled, not viscid or only slightly so, buff to whitish, or dingy yellowish in age (or gray 
from spore dust); sometimes breaking up into small scales as it matures. Flesh fairly thick, 
whitish. GILLS adnate to adnexed, dose; ed ges whitish; faces pallid becoming mottled 
with gray and black, and finally e nti rely black. STALK (4) 8-20 cm long, (3) 5-15 mm thick, 
equal or thicker below, solid, rather tough, smooth or lo ngit ud i na l ly tw is led -s i ria te; often 
beadcd with d roplets when y oung and moist, cspecially at apex; whitc to buff or tin ged 
gray from spores. VEIL absent, SPORE PRINT black; spores 14-22 * 9-14 microns, 
elliptical, smooth. Chrysocystidia present or gilis. 

HABITAT: Scattered to gregarious on dung (especially of horses), manure, and straw; 
widely d is tri buted. In my experience i t is not particularly common, butoften prohfic when 
it fruits. I have seen large numbers near Saratoga, California, in January, and near 
Flagstaff, Arizona, in September. O.K. Mil ler says it is common during the summer in 
Alaska and ihe Yukon. 

EDI BI LITY: Edible. I havenet tried it, but Mcllvaine says, u it is one of the best of the 
toadstools,” The relatively large size makes it the only non-hallucinogenic Panaeolus 
worth cating. 

COMMENTS: The large size and solid stem are remarkable fora Panaeolus. Along with 
ihe black spores, pale cap, absence of a veil, and growth on dung, these features make it 
easy to reeognize, P. phafaenarum and P. sepulchralis are synony ms, and it has also heen 
placed in the genus Anellaria (along with P . semiovalus. to which it is closely related). The 
latter species, however, has a ved which usually forms a ring(annulus) on the stalk. 

Panaeolus semiovatus (Ringed Panaeolus) 

CAP 2-6 (9) cm broad and 2-6 cm high, oval at first, then bluntly conical or parabolic; 
surface viscid when moist, often shiny when dry, smooth or slightly wrinkled, pale tan 
becoming buff or whitish in age, or tinged gray from spores; margin sometimes hung with 
veil remnants. Flesh soft, pallid, GHXS adnate to adnexed or seceding; edges whitish, 
faces pal lid becoming brown or gray is h, then mottled with black, and fmally entirely 
black. STALK (5) 8- 15 ( 18) cm long, (3) 5- 10 ( 1 2) mm thick, equal or with enlarged base, 
stuffed or hollow, whitish to buff, apex often slnate, VEIL membranous, usually forming 
a superior to median rmg on stalk which is blackened by falling spores, but sometimes 
merely leaving a fibrillose zone. SPORE PRINT black; spores 15-22 * 8-12 microns, 
elliptical to somewhat pip-shaped, smooth. Chrysocystidia present on giils. 

HABITAT: Solitary or in groups on dung and man ure, cspecially of horses; widely 
distributed and fairly common in mild, wet weather. It is not uncommon in ourarea, but 
the largest fruitings IVe seen were in New Mexico, in the summer. 

EDIBILITY: Edible, according to most sources. However, there is one dubio us report 
of ps ilocybm-containing specimens from Colorado. 

COMMENTS: Also known as Panaeolus separatus and A rtellaria separata, this species 
is easily recognized by its white to buff cap, presence of an an nulus (ring), and growth in 
horse dung (sec photograph at bot tom o f p. 357). Since the cap is slightly viscid, it might 
he mistaken for a Psilocybe or Stropharia . The mottled giils, however, si g ni fy Panaeolus , 
Specimens without a distinet annulus (ring) rcsemblc P. solidipes. hut that species has a 
thicker solid stem and lacks a veil even in the button stage. The paler cap color belps dis* 
tinguish P. semiovatm from the P. campanulatus group, which can have a “ring" o f black 
spore dust on the stem. 




Panaeotus campanuiatus group, This dose -up clear ly shows the mol lied gills and tendency of the 
veil to break Up into toothlike remnants thal ding to the margin of the cap. 


Panaeoius campanulatus group (Bell-S haped Panaeolus) 

CAP 1-4 cm broad and/ or high, bluntiy conical or bell-shaped, scarcely expanding in 
age; surface not viscid, oflen shiny when dry, smooth orftnely wrinkled or often cracking 
to form scales (especially in sunlight); some s hade of brown, gray, or olive-gray when 
fresh (or in one form reddish-brown), paler (oli ve, lan, or buff) when faded, or dusted 
black by spores; margin hung with small, white, toothlike veil remnants, at least when 
yøung. Flesh thin, fragile. GILLS adnate or adnexed but oflen seceding, fairly eløse, ed ges 
whitish, faces gray becoming m otti ed with black; entirely black in age. STALK 6-15 cm 
long, 1-3(5) mm thiek, equal or thicker at apex, often quite long and thin, very brittle or 
fragile, brown to grayish, mi nute ly powdered. VEIL evanescenl, usually seen in young 
spedmens as flaps of sterile tissue on margin of cap, and sometimes in o Ider specimensasa 
thin band of black spore dust on the sialk. SPORE PRINT black; spores 13-18 * 7.5-12 
tn i c rons, elliptical, smooth, 

HABIT AT: Solitary or in "families” on or near dung or in grass where cattle have grazed, 
sometimes also in compost; widely distributed and very common. It is often abundant in 
øur Coastal pastures in the fall, winter, and spring, 

EDIBILITY: S orne strains of this species "complex” (see comme nt s) have mild halluei no- 
gen ic effects when eaten raw in large quantities (sce p, 354). More often, however, there 
is no effect. Traces of psilocybin as well as se rot on in have been i solat ed. 

COM MEN TS; The gray to brown, more or less bell-shaped cap, long l hin brittle stalk, 
mottied gray to black gills, and toothlike veil remnants on the margin of the cap when 
young are character istic of a closely-knit group of dung-lovers; P. campanulatus. 
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PanaeoLus eampanulatus group Conical to bell-shaped cap, black gtl Is, tong brittle stalk, andgrowth 
on or near dung typify this common species. 

P. sphinetrinus, and P. papiliortaceus* Since even the experts cannol agree on the exaet 
differences (if any) between them, it wouid be presumptuous lo attenipt to differentiale 
them here. Atany rate, they are among our most common cow patty (“meadow muffin’*) 
mushrooms, along with Psilovybe coprophtla and Stropharia setnigiobata, The stalk is so 
fragile that it is difficuU to bring home a spccimen in one piecc. Similar species include: P. 
retirugis t a smaller species with an often conspicuously veined or reticulate capfseephoto- 
graph), also found in ourarea, but not nearly as common and seemingly partial to horse 
dtmg; the P. acuminatus-P. rickertii gr cup, with a conical to bell-shaped cap and n o veil 
(check young specimens!); and P.fimicota r which also lacks a veil* but has a more convcx 
or hemisphcrical (domed) cap. None of these arc worth cating, 

Two common i nha bi tants of horse dung, Left: Panaeokis retirugis (see com menis above) is easily 
distingiushcd by its wrinkled or nel t ed (reben la te) cap. Kighi: Panaeolus semwvafus ( : F. separat us) 
has a smooth, pale cap and a veil that usuaJly forms a distinet armulus (nag) on the stalk (see de- 
scripiion on p, 355), 
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Panaeolus cyanescens ( Blue-S taining Panaeolus) 

CAP I .5-4 cm broad, bell-shaped lo convex; surface smoolh or sometimescrackcd, nol 
v iscid, brown when moist, fad mg to grayish or whitish as il dries; margin ofte n wavy ørsplit 
in age. Flesh thin, bruising blue or bluish-green. GILLS adnatc to adnexed or seeeding, 
gray to black, the faces usually moitled. STALK 6-12 cm long T 2-4 mmthick,equalorwith 
a slight bulb at base, usually long and siender, smooth, pallid to yellowish, grayish, or 
pinkish, the base brownish or tinged flesh-color; bruising bluish at least somewhat when 
håndled. VEIL absent, SPORE PRINT black; spores 12-14 * 8.5-1 I microns, ellipticaf 
smoolh. 

HABIT AT: Solitary to widely scattered or in groups on or ncar dung in pastures; 
widely distributed in the tropics and subtroptes. it is fairly common aiong ihe Gutf Coast 
of the United States and also occurs in Mexico and Hawaii. Twø similar species (sec 
comments) have been reported from California. 

EDIBILITY; Hallucinogenic- -as might bc expected of a blue-staining Panaeolus. 
P r tropicalis (sec commcnts) is also potent, and both species are gathered by “magic 
mushroom" hunters in Hawaii. 

COMMENTS: Blue-staining Panaeolus species are largely tropical and subtropical in 
distribution. They can be distinguished from the blue-staining Psilocybcs by their black 
spore print, non-viscid cap (unless very wet), and growth on dung. Other blue-staining 
species include: P. iropicalis t with smaller spores (10-12 microns long) as^d no pinkish 
tinge to Ihe stalk; and P. cambodgirtensis, with an olivc to ochre-brown cap when moist, 
and smallerspores. All of thesc arc placed by some in a separate genus, Copelandia. The 
latter two have been found in southem California on we Il-fertil i zed lawns. 

Panaeolus subbalteatus group (Belted Panaeolus) 

CAP 2-6 cm broad, con v ex or blunily conical becoming broad ly convex to broad I v 
umbonatc to plane or with uplifted margin; surface smoolh or wrinkled, in age some- 
times breaking into seaks (fissur ed), not viscid, color variable: brown to reddish- brown or 
cinna mon -brown when moist, fading as it dries to tan, buff, or even whitish (or grayish 
from spores), often with a d arker (reddish- brown to brown or dark gray) marginal zone 
when partially dry. Flesh thin, brownish. GILLS adnate to adnexed or seeeding, close, 

Panaeolus subbalteatus group growing on a lawn ferlilized with horse manure. The cap is convex 
to plane or wavy rather Ihan conical, and usually devdops a dark marginal band (as shown at lefl) 
when it begiits to lose moist ure. 



Panaeolus subbalteatus group. Note duste red growth habil, re la ti vely thick stem (i or a Panaeolus)^ 
and convex cap, These were growing in a garde n fertilized with c ompost from a mushroom farm. 

broad, at first pale watery brown or red d i sh- brown, darkening gradually to black; edges 
whitish, faces usually mottjed in age. STALK 4- 10 cm long, ( 1 ) 3-6 ( 10) mm thick, equal or 
tapered at either end, hollo w but not fragile, brown to redd ish-brown, but often appearing 
whitish from a fine powder, or dusted gray by spores; apex often paler; usually longitudi- 
nally striate throughout; base (and mycelium) occasionally staining faintly bluish when 
bruised. VEIL absent. SPORE PRINT black; spores 10-14 * 7-9 microns, elliptieal, 
smooth. 

HABIT AT: Seat te red to densely gregarious — often in small dumps in man ure, com- 
post, and fertilized lawns; widely distributed. In our area it fruits practicaily year-round 
but is most common in warm weather. I 1 ve seen several hundred specimens in a garden 
overgrown with vetch and mulched with compost from a mushroom farm. ( It is one of the 
major mushroom “weeds" in cultivated mushroom beds.) 

ED1B1LITY: Hallucinogenic — the psilocybin content vanes from moderate to low, 
perhaps due to differences in the nitrogen concentration of the substrate. A middle-aged 
Santa Cruz woman who mislook them for cultivated mushroomsf/lgffrii us bisporm) was 
hospitalized with hallucinations (a frighteningexperienceifyouVe unprepared for them!), 
but recovered s hort ly. It is one of the more popular“recreatiønar species on the west coast, 
and is easily cultivated. 

COMMENTS: The above description encompasses w r hat may bea single variable species 
or a complex of closely related forms. The key features are theconvexto broad ly umbonate 
to plane cap (not beil-s haped!), brown gilis when young, rather firm stalk, absence ofa 
veil, black spore print, and frequent presence of a darker marginal band on the cap as it 
dries out The lendency to grow in small clusters is also unusual fora Panaeolus. The black 
spores and non-viscid cap separate it from Psilocybe, and the 1 arger size and black gi lis in 
age disti nguish it from the common, lawn-inhabiting Panaeolus føenisecii, which may 
also have a zoned cap, P . subbalteatus is the most common “psilocybin" mushroom in 
California, but does net normally stain blue. However, the base of the stalk may occasion- 
ally s ta in blue very slowly, and it is sometimes coated with cottony, bluish-tinged mycel- 
ium. One variant (also hallucinogenic) that is common on fertilized lawns in our area has 
aslimmer stalk ( 1-3 mm thick) and smaller cap. Whether it is a “new” species or merely a 
diminutive form of P. subbalteatus is for the /tøz/fleo/us-pundits to decide. 



Panaeolus focnisecii ofte n grows on lawns with Marasmim oreades and Conocybé Iaciea. Cap is 
dart brown when moist, paler when dry, and ofien features a dark marginal hånd (shownat left> tn 
intermediate stages. Gilis and spores are brown, never black, and there rs no veil. 


Panaeolus foenisecii (Haymaker’s Panaeolus) 

CAP 1-3 (4) cm broad, bluntly conical to bell-shaped, expanding to convex, broadly 
umbonate, or neady plane: surface smooth orcracking itu o scales in dry weather, hygro- 
phanous but not viscid, c hest nut- bro wn to dark brown or cinnamon- brown when moist, 
fading as it dries to dingy bu IT or tan, often with a darker marginal band when partially 
dry. Hesh thin, fragile. GILLS adnate to adnexed or seceding, fairly dose, brown be- 
coming deep brown, deep grayish-brow r n, or c hoco late- brown, the faces often somewhat 
mottled and the edges paler or whitish. ST ALK 4-8 cm long, 1 .5-4 mm t hick, equa I or with 
an enlarged base, fragile, more or less smooth, white to dingy brownish (often becoming 
brown from the base upward). VEIL absent. SPORE PRINT deep brown or purple- 
brown; spores 12-17 * 6-9 microns, clbptical, roughened. 

H AB IT AT: Scattered or in groups on lawns and other grassy places; ve ry common in 
warm wet weather (or on watered lawns) throughout the northern hemisphere. It is one 
of our characteri stic spring, summer, and early fali lawn mus hr ooms, often mingling 
with Conocybé laciea, Marasmius oreades, Psaihyrella candolleana, and the Agrocybe 
pediades group. In contrast to most Panaeolus species, il doesn't grow on dung, and in 
o ur area it doesn't even se em to grow in pastures. 

EDI Bl LITY: Harmless in small quantities, but potentially poisonous to toddlers in 
the “grazing" stage, since Chemical analysis has revealed traces of psilocybin in some 
collections, However, western mate rial is apparently “inactive,” 

COMMENTS: This pixicish Panaeolus is one of our very common lawn- in habi ting 
“LBM Y” I ts small size, thin fragile stem, absence of a veil, gro wt h in grass (not on dungi), 
and dark brown spores and giils distinguish it. Bccausc the giils and spore print are not 
black as in other Panaeolus species and the spores are not smooth, t he“split ters” (see p. 10) 
have erccted a special genus for it, Panaeolina, Alexander Smith, on the other hånd, 
dumps it into Psaihyrella in his voluminous testament to that genus (his arguments for 
placing it in that genus are actually quite persuasive, but he has the wcight of tradition 
against him in this case), Other species: P, castaneijolim is a s i milar diminutive lawn 
lover with a slightly thicker (3-6 mm) stem, purpie- black giils, and purpie -black, slightly 
roughened spores; I have not seen it in our area but it may occur. P. subbalteaius is also 
similar, but has black gilis at maturity and black sporesand is usually larger.P. aeununatus 
(see comments under P. campanulatus group) also grows on lawns, but has smooth black 
spores and Eacks the marginal band on the cap. 
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PSATHYRELLA 


Small to mediiinirsi/ed mushr uo rus fvumi most ty on woijd or in humus. CAP conical toconvc x or 
plane, olien hygrophanous, not u.s,ua3J> visod, ly pirat ty some skude ofbrown, buff t or gr ny. Flesh 
markedty fragile. GlLLS typically dark brown lo black at maturily, usually atiached bul not de* 
c urrem, STALK usuatty stender, fragile, and white or paliid. VEIL absent or present, usualh not 
forming an annulus (ringj on stalk. VOL VA ahstnt. SPOR E PRINT deep hrown to purple-hrown 
or bUtvhish. r>r rarels reddixh. Spores smootL or reugh, with a germ pore; diseokringin concenr 
t rat ed sulfuric add- Cape ut ide cellular. 


FEW fleshy fungi have less to offer the average mushroom hunter not to mention the 
average human being — than the Psathyrellas. They constitute an immense, monotonous, 
and metagrobohzing multitudeofdull whitish, buff,grayLsh,orbrownishmushrooms\vith 
a fragile stem, fragile flesh, and purple-brown to blackish spores. Psathyrellas are so 
nondescript and unassu ming that it’s mueh easier to define what they are not than what they 
are: t he i r gi lis d o n ot deliq uesce as i n Coprm us. t hei r f les h ne ve r b ru i s es bl ue a s i n Psilocybe, 
theircap is not colorful as in Stropharia and Naematoloma, and only rardy is lt viscid;and 
they don*! grow in dung like Panaeolus. Some Psathyrellas arequitcattractive, however, 
and all have their indispensable “roles” to fulfill. 

Psathyrellas are largely wood inhabitors, but often appear ter rest rial hecause they fe ed 
on wood in the final stages of decay, after all the other wood -lovers have had their fill. 
Some species, such as P, candolleana, are ubiquitous, but most favor damp, shady situa- 
tions, especially along irails or streambeds. In California* a very good place to look for 
them is in stands of willowand alder, and a very good time to look forthemisin the late fail 
or early winter, but \ can*t think of a very good reason lo look for them, 

Psathyrellas ane listed in cider hooks under several different genera, including Psathyra 
and Hypholoma. Several are edible, but most have not been tested and few are fleshy or 
distinetive enough to warrant coUccling. Alexander Smith has authored an abstruse 
monograph in which he describes more than 400 North American species. Most of them 
can on ly be identified if one has a microscope plus a special fondness foresoteric under- 
takings. My ad vice is to leave the Psathyrellas to professional psathyrellologists, who 
are paid to wrestle with such matters. A mere seven species are described here. 

Key to Psathyrella 

1 . Growing e i ther in sand dunts or on buml ground or burm debris or on other nuishrooms 2 


L Not as above; growing in grass, humus, wood chips, on wood, dung, cl c 5 

2. Growing on shaggy manes ( C op ri nus vommus ): norihern in distribution P . epttttyces 

2. Not as above 3 


3 . G row i rig i n sa n d d u ti es or sai id , ofte n ba re I y po k i ng a bove g ro u nd . P. ammophita & oth ers 

3. Growing on burnt ground or debris 4 

4. Cap with whitish tibnls when young (but thesc soon wearing away) . . . P* carbonicola, p, 366 

4. Not as above 5 

5. Stalk usually with a membranous, wdl-defined ring (annulus) after veit breaks 

P. Iemgistriata Sl ot hers, p. 362 

5. Not as above; ring abseiU or flbrillo&e and evaneseeni 6 

6. Cap (2) 5-10 cm broad and distinctly tibrillose or fibnllose-scaly, al Jeast when young, ycilow- 

brown to rusty-brown or somel i mes dark brown to blaekish-brown; stalk typically at kast 
5 mm thick ...... P. vehitina & others, p . 366 

6. Not as above . ........ 7 

7. Cap distincily striate or plcated ncarly to the center; usually growing in groups or dusters . . . 

......... (see Cøprinus, p. 342) 

7. Not as above; if growing in elusters then nol striate or striate only near margin when moist 8 

8, Clustered on ground or wood chips, each c lust er arising from a buried “tap root”: stalks usually 

at least twice as long as widths of caps . . P. multipedafu (sce P. hydruphiia, p. 364) 

8. Not as above . 9 
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C0PR1NACEAE 


9, Typically growing in clusicrs on or ncar wood, stumps, etc. .......... 10 

9 Not as above 13 

10. Spore print dis tinet ly reddkh-linted P. suhlateritia& P. conis$ans($ec P. hydrophila, p 364) 

!0. Spore print some shatk of gray, brown, or black 11 

1 1 . VdL present when young, but often disappearing in age . ■ ■ 12 

1 1 Veilabsent P. spadicea (see P hydrophila, p. 364) 

12. Cap yellowish to honey-eolored when moist, fading to buti or whitish as il dries; especially 

common on lawns and in towns P. carulollenna £c others, p, 363 

[2. Cap ru&ty-brown to cinnamo n-bro wn when fresh, fading to tan as it dries; found mainly in the 
uoods P hydrophila, p, 364 

1 3 + Stalk 0 .8-1 .5 cm thick, white; cap 4- 10 cm broad , rounded bccomingconvcx oreven plane, at first 
pal i id from silky fibriis, bul dark gray to gray ish-brown in age; found under aspen in the Rocky 
M ountains. oak in California (see photo at boltom of p. 363 ) P '. uliginicota 

13. Not as above; stalk generally less i han I cm thick t4 

14. Growing in grass, dung, or matiure , . , , . 15 

14. Not as above (may occasionaily grow in grassy p laces, but not associated with grass) .... 17 

15. Growing in dung; not common P stereoraria & others 

15. Growing in grass; common 16 

16. Cap yellowish or honey-eolored when moist, fading to buff or whitish as it dries; veil present 

when young but often disappearing in age P candolteana & others, p. 363 

16. Not as above (see Panaeolus f p. 353) 

17, Odor lypically fruity or pungen! (hke root beer, cat urine, etc.); eap often radially wrinkled 

and siriate; cap and / or stalk often vinaceous- or purple-tinged P ■ bipellis 

17, N ot as above 18 

18. Veil present when young (co vering the gi Us when very young), usually leavtng remnams on 

or near the cap margin 19 

18. Veil absent or rudimentary and quickly disappearing .20 

19. Cap soem becoming broadly convex to plane, honey-colortd or paler when mokl, fading to 

buff or whitish as it dries out P. candolleana & others, p. 363 

t9. Not as above; cap remainmg broadly conical to bell-shaped or becoming con vex only in old 
age and j or differently colored P. long ipes group & others, p. 364 

20. Cap white or whitish ......... P. sp.(unid™iined)(see P. carbonicola, p. 366) 

20. Cap not w hi te, stalk usually at kast twice as long as cap widt h P. graeilis group & others, p. 365 

Psathyrella tongistriata (Ringed Psathyrella) 

CAP 2.5-8 (10) cm broad, conical to convex becoming broadly convcx to plane or 
umbonate in age; surface smooth or slightly wrinkled, with whitish veil fibrils when very 
young, not viseid; some shade of brown, but sometimes fading in age. Flesh thin, fragile. 
GILLS adnate to adnexed or seceding, dose, pallid becoming dark brown or purplc- 
brown. STALK 4-10 cm long, 0.4-1 cm thick, equah pallid or white, fragile, hollow, with 
scattered whitish seales (veil remnants) below ring. VEIL membranous, white, forminga 
persisten t, super i or, usually striaie ring on stalk which is event ually darkened by spores. 
SPORE PRINT deep brown to nearly black; spores 7-9 * 4-5 microns,elhpUcal, smooth. 

HABIT AT: Solitary to scattered or in small groups in wood s, particularly under conifers; 
fairly common in the Pacific Northwest, less so in California -l have found it but a few 
times in ourarea, in the winter. 

ED1BILITY: Unknown. 

COMMENTS: The persistent ring on the stalk is unusual for a Psathyrella, and helps to 
disti nguish this western species. Panaeolus semioxatus and Stropharia xemiglohata are 
some w hat si milar but grow in dung or grass, not in the woods. Anothcr Psathyrella with 
a prominent ring, P. kauffmattii, occurs under hard wood s ineastern North America, and 
is quite common in the aspen forests of the Rocky Mountams and Southwest. 



Psathyrella candolieana is a common suburban species with a convex lo plane or wavy cap and very 
fragile flesh. The cap is usuatly honey-brown lo yellowish when fresh bul fades as it dries. Nole the 
dark spore dust on cap at upper right and ihe slight veil remnanis on margins of tapsat left. 

Psathyrella candolleana (Suburban Psathyrella) 

CAP 2-7 ( 10) cm broad, bluntly conical or convex when young, becoming broadly convex 
to plane or broadly umbonate in age; surface smooth or with a few scattcred patchcs of 
whitish fibrils (vcil rem nanis) when young; hygrophanous but not viscid; brown, honey- 
colored, or yellowish when moist, fading quickly as it dries to buff or whitish (the 
center often remaining darker); margin often hung with veil remnants, at least when 
young. Flesh ve ry thin, fragile. G1LLS cl ose, ad na te but sometimes seeeding, at first 
whitish, soon grayish or grayish-purple, finally dark brown. STALK 4-10 cm long, 2-7 
(10) mm thick, equal, hollow, fragile, white or whitish, often silky or scurfy. VEIL white. 
usually disappearing, but sometimes forming a fibrillose ring on stalk. SPORE PRINT 
deep brown; spores 7-10 * 4-5 microns, elliptical, smooth. 

HA BIT AT: Scattered togregarious or tu ft ed inlawns, gardens, on or about o Id hard wood 
stumps, on buried roots or debris, etc,; widdy distributed and very common in urban 
and suburban settings, sometimes also in the woods. It fruits year-round in our area but 
is most common in the late spring, summer, and early fali. 

EDIB1L1TY: Ediblc, Somc authors dcscribe it as delicious, but it is very fragile, insub- 
stantial, and not particularly easy to identify. 1 ts main asset is ils easy availability. 

COMMENTS: The fragile, usually convex cap that is more or less honcy-eoJorcd when 
fresh and pallid in age, plus the fragile white stalk, deep brown spores, and fondness for 
suburbia mark this ubiquitous bul boring mushroom. The cap color is so variable that it is 
more of a hindrance to Identification than a hdp. The situation is complicated by the 
presence of some very similar suhurbanites, mcluding P. hymenocephala J with a more 
cinnamon-colored cap when young, and P, incerta (formerly Hypholoma incertum and 
often listcd as a synonym for P. candolieana ), with smaller spores and a pale yellowish cap. 
All of these arc so fragile that getting them home in one picec is difficuhf 


Eeft: Psathyrella uhgimcola or a similar species (see couplet tf O on p. 362 ) occurs under oak in Caii- 
fornia, it is unusually robust for a Psathyrella, with a convex to plane cap that is striate in old age. 
Right: A clustcr of Psathyrella candolleana with clear ty visible universal veil rem na nt s. (Grcg W right 





Psathyrella hydrophila commonty grows m dugters on wood. Lefl; A large dump growing from an 
old (buried} stump. Right: Oose-up showing thc whitc stalk, dark giils, and fragile vcil rcmnants 
on margin of cap 


Psathyrella hydrophila (Clustered Psathyrella) 

CAP 2-5 (7) cm broad, bluntly conical or more often convex when young, expandmg to 
ncarly plane in age; surfacc smooth, hygrophanous but not viscid, dark reddish-brown 
to orange-brown or msty-brown when moist, fading as it dries to pale tan or sometimes 
grayish; margin often darker brown and/or hung with veil rcmnants. Flcsh thin, fragile. 
GILLS crowded, bu ff to pale brown, bccoming chocolatc-brown or dark brown in age; 
adnate to adnexed. STALK 3-7 (10) cm long, 2-6 (10) mm thick, equal, hallo w, fragile, 
smooth, white to faintly grayish or sametimes browntsh in old age,espccial1y below. VEIL 
fibrillose, evanescent, leaving remnants on cap margin and occasionally an obscurc zone 
of hairs onstalk. SPORE PRINT deep brown; spores 4-6 *3-4 rmcrons T clliptieal, smooth. 

HABIT AT: Gregarious, usually intuftsorlarge, dense clusters on hard wood stumps, logs, 
and buried wood; w idely distribuicd, Co m mon in our area from fal 1 through early spring. 

EDIB1LITY: Not recommended. Rcportcdly harmlcss, but somccollcctionsarc bitter and 
closely related species haven’t been tested. 

COMMENTS: This is one of se veral Psathyrellas that grow in attractive, often large 
dumps on decaying wood. The principal fjeldmarks are thc whitc or pallid stalk, dark 
brown spores, fragile texture, and smooth, hygrophanous, usually convex cap. Itis likely 
to bc mistaken fora Naerwatahma, but is mueh more fragile and notas brightlycolored, 
or for a Gaterina or Pholiota, which have paler brown spores. Ot her clustered Psathy- 
rcllas includc; P. spadicea, similar, but with a thickcr (4-10 mm) stalk and no veil, growing 
mainly on Poputm (popla r, cottonwood, aspen), P. fuscojolia, also iaeking a veil, but 
with stalk only 2-4 mm thick, on decaying wood; P. circeftatipes, alsoslender-stemmed, 
with spores 12-15 micro ns long, favonng aspen; P, multipedata, with dusters originating 
from a common, deep ly rooted base or “pseudorhiza”; P. sublateritia, with a reddi s h- 
hued spore print (rather unusual fora Psathyrella); and P, conissans, with a pinkish-red 
spore print (highly unusual for a Psathyrella). 

Psathyrella longipes group 

CAP 2-7 cm broad , broad ly conical or bell-shaped , ex pand ing slightly i n age (ra rely plane); 
surfacc smoolh, hygrophanous, brown to cinnamon-brown oryellow-brown wben moist, 
fading to fan, buff, or whitish as it dries; margin often adorned with widely spaced, tooth- 
likc veil rcmnants. Flcsh thin, fragile, GILLS close, adnate but often scccdmg, at first 
whitish* soon darkeningto brown, finally dark brown to black ish. STALK 6- 16 cm long, 
2-8 mm thick, equal or enlarged slightly at base, fragile, hollow, white. VEIL white, 
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Lefl: Psathyreila longipes group, mature specimens. Note re la ti vely large size (for a Psathyreila} and 
wide Ly spaeed veil fragments on margin of cap, Right: Psathyreila gracilis. or one of its numerous 
look-alikes, Note hygrophanous bellis haped cap and long, siender, fragile stem. 


somewhal membranens, but soon disappearing except for rerrmants on margin of cap. 
SPORE PRINT deep brown to blackish; spores 10-15 * 6.5-9 microns,eIliptical, smooth. 

HABIT AT; Solitary, scattered, or in small groups on ground or debris in woods; found 
mostly in the West, Fairly common in our area from fall through early spring, under both 
hard woods and conifers. 

EDIB1LITV: Unknowm 

COMMENT5: The broadty conical to bell-shaped cap, long white fragile stalk, smal! veil 
remnants on the cap margin, reiatively large size (for a Psathyreila)^ and dark brown to 
almost black spores are character* s tic, but there is a multiplicity of Psathyreila look-alikes 
that are best identified with a microscope. In the “true" P> longipes , the spores areslightly 
flattened in end view; in the very similar but more common P. elwhaensis, they are not. 
Olher species include: P. atrofølia, widely distributed and common, cap honey-brown 
fading to buff, with veil remnants on the margin (but nol widely spaced orlooihlike)and 
spores 8-10 mier on s long; P , subrmda, slightly iarger, with a more dnnamon-colored 
convex cap when moist and praclically ro veil; and P. conopilea , with a reddish-brown to 
orange-brown conical cap that fades to buff, and spores 14-18 microns long, especially 
common in Southern California under oaks and in gardens, bot w idely distributed. All of 
the above species tend to grow scaitered to gregarious on the ground or in lignin-rich 
humus, rather than in clusters on wood. They do not grow in dung or manure like 
Pa nae o lus, See also P, gracilis, which lacks a veil. 

Psathyreila gracilis group (G raceful Psathyreila) 

CAP 1 .5-4 (5) cm broad, conical to bell-shaped becomingconvex or nearly plane; sur face 
smooth, not viscid, brown to duil yellowish-brown when moist, paler (or with a pinkish 
tinge) as it dries, and sometimes grayish from spore dust; translucent-striate when moist. 
Flesh very thin, fragile GILLS close, broad, ad na te but often seceding, pallid becoming 
grayish to brown and then dark brown. STALK 6-1 2 cm long, 1-3 mm thick, more or less 
equal, straight, fragile, thin, white or stained darker by spores. VEIL absent or rudimen- 
ta ry (and quickly disappearing). SPORE PRINT dark purp le-bro wn to nearly black; 
spores 10-15 * 6-8 microns, elli p tical, smooth. 

HABIT AT: Scatiered or in groups or troops on gmund, debris^ and wood chips in woods, 
parks, under trees, etc.; common and widely distributed. I have seencolossal fruhings on 
wood chip mulch in a park at reguJar intervals throughout the mushroom season. 
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COPRINACEAE 


EDIBILITY: Too thin and fragile to be worthwhile. 

COMMENTS: This species lacks the veil remnants on the cap margin character* Stic of 
the P* longipes group. The long, thin, straight, whitish stalk, brown to grayish cap that is 
so t hin as to be transluccnt-striate when moist, absence of a ve il, dark spores, and terre st nal 
growth habit are the main fjeldmarks. There are many similar P sathyre Ha s which canonly 
be d i f fere rit ia ted microsco p tca I ly . 

Psathyreila carborticola (Charcoal Psathyrella) 

CAP 1 .5-6 cm broad, bl un t ly conical to convex; surface dry, at first covered withadense 
coating of whitish fibrils, these eventually wearing away to reveal the chocolate-brown to 
brown background; fading in age. Flesh rather thin. GILLS dose, adnate but sometimes 
seceding, pale brown becoming dark brown in age. STALK 3-7 cm long, 2-6 mm thick, 
more or less equal, rather fragile, sheathed with white fibrils or scales below the veil, at 
Least when young; base often brownish in age. VEIL white, e vanescent o rforminga s light 
fibrillose superior ring on stalk. SPORE PRINT dark brown; spores 6-8 K 3-4 microns, 
ellip tical, smooth. 

HABIT AT: Scattered to densely gregarious or dustered on charred soil and wood, 
co m mon after forest fires in nort hern and western N o rth America, Inourarea I have seen 
large fruitings in the winters following controlled burns. It is often accompanied by Pho 
hota highlandensis, P. brunrtescens, and Myxomphalia maura. 

EDIBILITY: Unknown 

COMMENTS: The whitish fibrillose coating on the cap and stalk when young plus the 
growth on burnt ground make this one of the easiest of all Psathyrellastoidentify. Other 
species: P , canoceps is one of se veral small species with a coating of silky white fibrils on 
the cap, but it does not grow in bu med areas; a small, unidentified, whitish-capped 
species with black spores is common in our area in woods and under trees. 

Psathyrella velutina 

CAP (2) 5-10 cm broad, obtuse to convex or broadly umbonate, becoming nearly plane; 
surface dry, densely fibrillose or fibrillose-scaly but sometimes nearly smooth in age; duil 
y ello w- brown to tawny to rusty- brown or sometimes darfcer brown; margin often paler, 
splitting in age, and hun g with veil rem na nt s. Flesh rat her thick, brownish to ochre. GILLS 
crowded, adnate to note hed or seceding, pale yellowish becoming light brown to rusty- 
brown, finally deep brown as spores mature; faces usually mottled in age, edges white and 
sometimes beaded with d roplets. ST ALK 5- 1 5 cm long, (0,3) 0.5- 1 .5 (2) cm thick, equal or 
swollen at base, fibrillose or scaly, dry, whitish above, light brow n to dingy tawny or ochre 
below. VEIL fibrillose-cottony, usually formingan obscure superiorhairy orcottony ring 
or zone on stalk which is darkened by spores. SPORE PRINT black ish -brown; spores 
8-12 * 5-8 microns, elliptical, minutdy roughened, with a prominent snoutlike germ pore. 

HA BIT AT: Solitary or in groups or small dusters in grassy plaecs, roadsides, around 
sawdusi and compost piles, on grave Lly ground, or sometimes in the woods, widely dis- 
tributed, but infrequent in our area. I have found it in the fali and spring, 

EDIBILITY: Edible, bul not recommended. 

COMMENTS: Also known as Lacrymaria velutir ia t this species is unusually large and 
sturdy for a Psathyrella. and is likely to be looked for in another genus. The fibrillose to 
fibrillose-scaly cap and stalk, obscure hairy annulus (ring), and blackish-brown spores 
are distinetive. P , lacrymahunda is often listed as a synonym, but has smooth spores 
according to Smith. Both species are sometimes placed in a separate genus, Lacrymaria. 
Other species: P. maculata is somewhat smaller, has blackish- to grayish-brown fibrillose 
patches on the cap, and grows in dumps on alder in the Pacific Northwest. Also see 
P. uliginicoIa{ co uplet #13 of the key) and P. carborticola. 
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STROPHARIACEAE 

THIS is a fairly common fa mily of saprophytic mushrooms with brown to purple-brown 
to purple-black sporesand attached giils . A veil is usually present, but does not necessarily 
form an annulus (ring) on the stalk. The gilis are not normally decurrent as in Gomphidius 
and Chroogomphus, nor are they usually free as in Agarhm, nor do they deliquesce as in 
Coprinus. The small, fragile species resemble Psathyretlaznå Panaeolus. buttend to have a 
viscid and / or brighily colored cap. (For a comparison of the brown-spored species with 
genera in the Cortinariaceae, see comments under the genus Pholiola .) The mushrooms in 
this family also share several anatomical (microscopic) characteristics: the cap cuticle is 
usually filamentous rat her than cellular (see p. 19), the spores are smooth and often have a 
germ pore, and the giils frequently feature special sterile cells(chrysocystidiii)which have a 
highly refractive golden content when mounted in potassium hydroxide (KOH). 

Fon r genera are reeogni/ed here, allofwhich »ntergrade to some ex tent: Pholiola has duil 
brown to rusty-brown spores and is consequently placed in the Cortinariaceae by some 
mycologists, S tropha ria, Psilocybe, and Naematoloma have deep brown to purplish 
or black spores, and are some ti mes lumped togetherfby the“lumpers,”ofcourse) in a single 
giant genus, Psilocybe, The latter three genera are dif feren tiated largely on microscopic 
characteristics such as the presence or absence of chrysocystidia, but can usually be told in 
the field by the combination of characteristics outlined in the key. 

This is not an important family from a gastronomic standpoint, However, it is the most 
significant group for“magic mushrooirT hunters, because Psilocybe is the principa l genus 
of hallucinogenic or "pupiTdilating lT mushrooms, The active principles are psilocybin 
and psilocin (see p. 895 for details, and also read comments on pp. 31-32). 

Key to the Strophanaceae 

1 , Spore prim duli brown to cinnamon-brown or rusty-brown Photiota , p. 384 

1 Spore print purple-brown to purpie -gray, purple-black, or black 2 

2. Louer portion of stalk and / or olher paris of fruiling body staini ng blue or green when håndled 

{sometim.es slowly) . . Psilocybe t p. 368 

2. Nol as above (bul cap may be blue or blue-green to begin with) ... 3 

3. Growing on dung or manure 4 

3. Not as above (bul may grow in grass) . 6 

4. Cap white to yellow, yellow-brown, or pale tan 5 

4, Ca p darker ( o ra nge- br o w n i o redd ish- b ro w n, gra y is h- b ro w n, dark bro wn ) Psilocybe, p . 3 68 

5, Spore prmi black, cap white to buff or very pale lan (set Panaeotus, p. 353) 

5. Spore print purple-brown to purple-black, cap usually ydlowish or darker Slropharia, p. 374 

6, Ved membranous or coiiony-membranous, usually torming a distmet ring (annulusj onslalk 

Strophariot p. 374 

6. Vcil abseni, or if piesent t hen ftbrillose and disappeanng or merely formi ng a ftbrillose zone 

on stalk which may subsequently be darkened by fallmg spores 7 

7. Cap small (usually less Ihan 4 cm broad), viseid when moist, some shade of brown, gray, duli 

olive, buff, or if whitisft then usually narro wly conical or belNhaped ... Psilocybe r p. 368 

7. Not as above: cap white or brightly colored (yellow, red, green, etc.), or if dull-colored then 

nol viscid, e ven when wei; cap usually 2 cm broad or more 8 

8 Cap viscid or slimy when moist; veil present at least when young; growing soliiary to scattered 

or gregarious, bul not usually duslered Stropharia, p. 374 

8. Cap usually not viscid; vedabseni or present; often (but not always!) growing in lufts or dusters 

......."..o Naematoloma, p. 381 



spores 



368 


STROP H ARI ACE AE 


PSILOCYBE 


Small lu medium-sized, saprophytic mushrooms faund Uia varitiyof habitats. CAPsmooth, with 
a vise id ('»'hen moistf often separat te peUicle (skin); usually same s hade of brown, gray. 
yeliuw-bruwn, or buff. OILLS typically attached dark al maturity. STALK usually sien der. often 
iurning blue or green when håndled. VEIL often presenl r but not usuatly furmtng a dis tinet tmnuhis 
(ring) on sratk (exeept P tube nsis). VOLV A&bsent. SPORE PRINT purph-gray to pur pie -broers 
to nearly black. Sports mostly elliptical, smoeth, with agerrn pore. Chrysocystidia typically absent 
on the gi Ih Cap cutick fi lame rito us. 

PSILOCYBEe njoys a notoriety grossly disproportionate to its visibility, for itembraces 
some of the most exalted and sought-after of all mushrooms — as well as some of the most 
mundane. The exalted ones are the hallueinogenic (“pup il-di Uting”) species populariy 
known as magte mushrooms,” They con ta in psilocybin and/ or psiloem, and cause 
startling changes in one’s perceptions and sensations if consumed in sufficient quantity. 
The changes are si milar to those provoked by LSD (see p. 895). The mundane ones are 
those that don’t contain psilocybin or psilocin — and since most Psiiocybe species donT 
contain those compound s, it follows that most Psilocybes are mundane. 

The Psilocybes as a group are difficult to characterize: the majority are listless littlc 
brown mushroom (“LBM's”) with a viscid cap (when moisi) and dark (purplish to 
nearly black) spores. The hallueinogenic species usually lurn blue or greenish when 
bruised, especially on the stem, but almost any can be mistaken carelessly for a 

Psiiocybe — with potentially disastrous results! A go od spore print is crucial, as it will 
eliminate the brown- spored genera ( Galerina, Inocybe . Conocybe, etc.J, which contain 
many poisonous species. Among the dark-spored genera, Coprinus has deliquescing gilis, 
Psathyrella typically has a n on -vise id cap and never stains blue; Panaeolus species with 
a viscid cap grow on dung and have black spores; and Naematoloma and Stropharia 
species are usually brightly colored, while the cap color in Psiiocybe ( with the notable ex- 
ception of P. cu bensis) is typically some s ha de of brown, gray, or buff. 

Contrary to popular belief, Psilocybes do not grow exe lus i vely on that brown stuff that 
sounds like a beil, Rat her, they occur in a wide variety of habitats: in grass, on wood chips 
and mulch in iandscaped areas, on decaying wood, and in humus or beds of mos&in forests 
and bogs. The hallueinogenic species areparticularly abundant in two disparate locaies: 
the Pacific Northwest and Southern Mexico. In our area, alas, theyarelikesolareclipses— 
seemingly rare, though actually more common than any one person's experience would 
indicate, In other word s, they are not something you can really look for. Tt is more a matter 
of geography —being in the right placeat the right time. (This situation may change, how- 
ever, as introduced species like P. cyanescens spread.) 

Since it was discovered that Na live America ns near Oaxaca, Mexico, used certain 
mushrooms to induce altered States of consciousness, Psilocybes have received an inor- 
dinate amount of attention in the North American press. Underground newspapers and 
magazines are full of fnvolous articles on "getfing off,” there is a glut ol “magte mush- 
room" field guides and cultivation manuals available, and, as so often happens, it has be- 
come difficult to sort faet from fiction. Those wishing to pursue the s ubj eet s h ould read the 
comments on pp. 3 1 -32 and then invest in a respomibie book on “psilocybin" mushrooms 
(e.g., Psiiocybe Mushrooms and Their Alties by Paul S tårnets), and use it in conjunctioti 
with a general field guide. 

Whatever you do, dorit rely on shorteuts and dont sample Psilocybes indiscriminately! 
T rue, most of the hallueinogenic species exhibit a blueing reaction when bruised, but the 
“optimum" dosage varies greatly from species to species, and as with any hallueinogenic 
drug, there is no way to predict the specific effeets it will have on you. Furthermore, I have 
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seen people mistake the staining reactions of other mushrooms (for instance, the black- 
ening of the flesh in Hygrocybe conica) for the blueing reaction in Psilocybe. All the more 
reason to de velo p a systema tic knowlcdge of mushrooms’ habits and characte ris tics 
befare venturing into the nealm of the “LBMY" 

Psilocybe is a fairly large and difficult genus. O nly a few species are “pupil-dilating," 
and those thai aren’t are too small or too rare to be of food valne. Five species are 
described here and several othcrs are keyed out. 


Key to Psilocybe 

I. Somc pari of fru i ting body agmg or bruisi ng blue to green (check cap, veil, stal k base, flesh) 2 

1. Not aging or bmising biue or green 8 

2, Fru iti ng i n warm , mu ggy weathe r ; ma inly t ropical a nd s u b tro pica 1 3 

2. Fruiting in cool or cold weather; mainly temperate 4 

3. Growing on or near dung or manure; cap whiiish to yellowish or ydlow-brown * 

. P. eubensis. p. 373 

3. Nol as above P. caerute.sc.ens 8 l othcrs (see P. cubemis* p. 373) 

4. Cap nartuwly conical to bell-shaped and not expanding mueh, usually less t han 2.5 cm broad; 

veil absent or rudimentary , . . , 5 

4. Not as above; cap usually expanding, at least in age; veil present, at least when young . , 6 

5. Growing most ly in grass . .... P. semifanceata, p. 370 

5. Growing most ly under conifers P. pelticuiosa & o t hers (see P. semilanceaia, p. 370) 

6. Gr owing on hardwood logs and debris in eastem North America; blueing only very slowty w hen 

bruised P. caerutipesi scc P. siumzii, p. 372) 

6. Not as above; fo und mainly on west coast 7 

7. Most parts of fruiting body staining distinetly blue to blue-green when bruised; veil usually 

disappearing or forming only a very slight ring on stalk . P. cyanescens & others, p. 371 

7. Fruiting bod> bluemg only sJightly if at all; veil often forming a d istinet (bul smal I and fragile) 

ring o n stalk that is sometimes green is h- or bluish-tinged P. stuntzii, p. 372 

8. Gruwing on dung or manure * 9 

8. Nol as above (but may grow m grass) 10 

9. Veil absent or rudimentary P. coprophita 8 l ot hers, p. 370 

9. Veil present, often forming a slight f Ibrillose nng on stalk P. merdariaisez P. coprophita , p. 370) 

10. Cap convex to plane, L5-4 cm broad, dark reddish-brown to brown (but often paler toward 

margin or fading overall in age to pale tan); stalk 2-4 mm thick, usually wbh white mycelium 
at base; typically growing in dense groups or dusters on lawns or in other disturbed aneas . . 

j P. castaneita f=i\ californica) 

10. N ot as above; cap differentiy shaped and/ or habitat or color different M 

J t . Veil present, usually forming a small annulus (ring) on stalk ............ P. stunt zii, p. 372 

1 1 . Not as above; veil absent or if present, usually disappearing 12 

12. Cap typically conical or bel l-s haped and scarcely expanding; usually growing in grassy areas 

P. semifameatu* p, 370 

12. Cap differentiy shaped and / or growing in moss or wct places 13 

13. Growing in woods or grass in eastern North America (cspccially the South); cap dark brown to 

rus ty- brown, fading to ochre or ydlow-brown, bcll-shaped to convex 

(see S aematoioma ericaeum u nder N. dtspersum, p. 384) 

J3. Not as above 14 

J 4, Cap ta wny in du LI o range -brown; base of stalk w i th ha i rs; found in wet areas, espedal ly common 
in the Pacific Northwest P. (-Galerina) corneip e$ 

14. Not as a bove 15 

15. Growing in swamps or bogs; stalk very Jong (5 cm or more) and thm; cap reddish-brown to 

blackish-brown P. atrobnmnca 

1 5. Growing in moss; stalk usually less than 6 cm long. cap dark reddish-brown lo tawny or yellow- 
brown P. møntana 



Psilocybe coprophiia is the most common and widespread member of »ts genus. Note small size and 
growth on du ug. Cap is brown to red- or orange-brown and visrid when moist. 


Psilocybe coprophita (Meadow Muffin Mushroom) 

CAP 0.5-2 (3) cm broad, hcmispherieal to con vcx or broadly bell-shapcd , or at limes nearly 
plane in age; surface viscid when moist , then dry, smooth or with minut c while particles or 
patches at margin (when young), dark reddish-brown to cinnamon-brown, brown, or 
orange-brown, fading to tan orsometimes grayish-brown as it drics (ordarker from spore 
dust); margin striatc when moist. Flesh thin, brownish. GILLS adnate to slightly de- 
current, fa irly well-spaced, grayish-brown becomingdeep purplc- brown or black . ST ALK 
1-4 cm long, 1-4 mm thick, more or less cqual, fibrillose, pallid to yellowish or brown, 
darkening in age but not bruising bluc. VEIL absent or rudimentary and c vanescent, 
SPORE PRINT purplish-browm to nearly black; spores 11-14* 6. 5-8. 5 microns^clliptical, 
smooth. Chrysocystidia absent on gilis. 

HABITAT: Solitary or in small colonies on dung and manurc (especially cow patties); 
widely distributed. It is one of our most eommon dung fungi, fruiting whenever it is damp 
enough. It can be “raised" by bringing home a “mcadow r muffin"' and keepmg it moist. 

ED1B1LITY: Generally regarded as harmlcss, but somcstrainsapparcntly containcnough 
psilocybin to be rewarded with the euphemistic label “active." A large number would be 
nceded to produce any noticeable effeets, however. 

COMMENTS: The small size, viscid brownish cap, purplc-brown to dark brown spore 
print, and absence of an annulus (ring) distinguish this di mi nuti ve dung addiet. Alsofound 
on dung i s P« (~S trophar ia) merdaria ; which is s i milar, but has a dingy yellow to orange- 
brown or cinnamon-brown cap, and a veil which of ten forms a fibrillose annulus (ring) 
on the stalk, It is eommon also, and widely distri buted. Ot her species: P. angustispora is 
a mi nute conical brown in ha bi tant of the Pacific Northwest; it grows on the dung of elk, 
sheep, etc. 

Psilocybe semilanceata (Liberty Cap) 

CAP 0.5-2. 5 cm broad and high, narrowly conical to bell-shaped with a pointed umbo, 
scarcely expanding in age; surface smooth, chesnut-brown to brown or oli ve- brown and 
at least slightly viscid when moist, fading to tan, olive-buff, oreven yellowish as it dries; 
margin sometimes with bluish or olivc stains, Flesh very thin, pallid. GILLS adnate to 
adnexed or seccding, pallid, soon bocoming gray, then finally dark purplc-brown or 
c hoc o la te -brown; edges whitish, STALK 3-10 cm long, 1-2 (3) mm thick, equal, often 
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curved or sinuous, plia tit, whitish or with brownish base, sometimes with a bluish or blue- 
green tinge in age, especially at base . VEI L absent or rudimenta ry. SPORE PR 1NT purple- 
brown; spores 1 1-14 * 7-9 microns, ellip tical, smooth. Chrysocystidia absent on gtlls. 

HABIT AT: Widely scattered to gregarious in pastures, talj grass, etc,, but not on dung; 
widely distnbuted. It is especially common west of the Cascades from northern California 
to British Columbia. It fruits from iate summer through early winter or sometimes in the 
spring. J have not found it in our area, 

EDIBILITY: Hallucinogenic (see p, 895), and often gathered for recreational use despite 
ils small si 2 e. It is not as potent as P. tyanestens, but is much s tro nger than P pellu ulosa> 

COMMENTS: The liberty eap is one of the most distinctive “pupil-diiating” Psilocybes. 
The sharply conical or “peaked*’ cap, dark spore print, small size, and growth in grass 
(often ta!l)make it distinet . The flesh and stalk bruise blueonlyslightly, ifatall, but mayage 
oli ve orslightly bluish. Anot her “liberty cap ,”P. pellkuiosa, is often mistaken for P, semi - 
lameata. It is common under conifers in the Pacific Northwest and northern California. 
In addition to its different habitat, it is not quite as conical and has a more pronounced 
tendency to bruise or age blue-green. It is only mild ly hallucinogenic, with 20-40 caps 
constituting a n “average” dose. A third species, P. silvatica, has spores less tha n 1 0 micro ns 
long; it alsa grows under conifers and occurs across the northern half of the continent. 
There are also a n umber of small to mi nule, more or less conical, bro wn orgray Psilocybes 
(e.g., P. moniana ) that do not contain psilocybin. They grow mostly in bogs or in beds of 
mossand are very difficult to disti nguish (see key to Psilocybe). All of the species discussed 
above, including the liberty cap, resemble Panaeolus species, but have a viscid pellicle 
(skin) that peels easiiy from the cap, shghtly paler spores, and do not grow in dung. 

Psilocybe cyanescens (Potent Psilocybe) ColorPlate88 

C AP 1.5-4 (5) cm broad, soon convex to broadly convex, then plane or with an uplifted, 
oflen w r avy margin; surlace smooth, viscid when moisl, dark brown or reddish-brown 
becoming cara mel- brown, then fading as it dries to tan, yellowish-brown, or paler; 
sometimes with blue or blue-green stains, especially near margin. Flesh thin, bruising blue 
or blue-green. CILLS typically adnate but sometimes seceding, fairty ciose, brown or 
cinnamon-brown becoming dark smoky-brown or sometimes bluish-stained, edges 
whitish. STALK 3-8 cm long, 2-6 (8) mm thick, equal or with an enlarged base, sometimes 
curved; dry, whitish, but staining blue to bluish-green when håndled or bruised. VEIL 
fibrillose or cobwebby, copious but disappearing or at most forming a very slight ring 
or hairy zone on stalk. SPORE PRINT purple-brown to purple-gray or purple-btack; 
spores 9-12 * 5-9 microns, ellipticaL smooth, Chrysocystidia absent on gi Ils. 

HABIT AT: Widely scattered to densely gregarious on wood chips, sawdust, mulch, and 
humus, and on lawns rich in lignin; partial to coniferous debris, but also fond of alder 
and eucalyplus, It is fairly common in the San Francisco Bay area in cold weather 
(December-February), especially in landscaped areas and mulched flower beds, and is 
also fairly common in Oregon, Washington, and British Coiumbia. It is easiiy culti vated, 
and its aggressive mycelium responds readily to transplanting— given the proper 
conditions. 

EDIBIL1TY: Hallucinogenic {see p. 895) and extremely potent, especially raw. A long with 
P> baeocystis and P. strit tipes (see comments), it is the most powerful known hallucino- 
genic mushroom in the north temperate zone. Only one or two caps are needed to induce 
marked changes in perception and sensation. Psilocin is primarily responsible, with 
psilocybin and possibly other compounds contributing to the effeets. Toget her they are 
said to constituteØ-6% of the mushroom on a d ry weight basis — substantia lly more tha n the 
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betterknown P. cubensis. A six-year-old Washington boy died af ter i ngestinganunknown 
quantity of P. baeocystis along with other unidentified mushrooms However, effects on 
ad nits other than those typical of psilocybin- and psilocin-ingestion have not been 
reported, 

COM M ENTS: The dark spores, viscid caramel-bro wn cap that fades as it dries, evanescenl 
ved, and blueing of the stalk and flesh are the fallible fleldmarks of this potent Psiloiybe. 
There are two very similar, ciosely-related, equally potent species on the west coast: P. 
baeocystis* with a less copious veil and more conical cap that is usually oli ve- bro wn when 
young;and P , slrictipes, witha long, siender stalkfl 0-1 3 cm long, 2-3mmthick). They may 
well occur in California, but earlier reports of P. baeocystis from San Francisco were 
apparently based on P 1 cyanescens. Spore prims should be taken to distinguishall three of 
these species from deadly Galerinas and other “LBNTs.” 

Psilocybe stuntzii (Stuntz’s Blue Legs) 

CAP 1-4 (5) cm broad, bluntly conical becoming convex to broadly umbonate, plane, 
or with an uplifted margin in age; surface smooth, viscid when moist, coior variable: deep 
olive-brown to chestnut-brown when young, but often fading as it ages or dries to dingy 
yellow-brown or ydlowtsh-buff; margin striate when moist and often tinged greenish. 
Flesh thin, pallid to brownish. GILLS adnate or adnexed, pallid soon becoming grayish 
or brownish; close or fairly well-spaced. STALK 2-6 cm long, 1.5-4 mm thick, equal or 
thi c ker at either end, often curved, yellowisb to brown or sometimes with darker or bluish 
stains, especially below; not viscid, often with mycelial threadsat base. VEIL membranous 
but thin; forening a fragile ring or fibrdlose zone on stalk which is often blue or bluish- 
green but eventually may be darkened by failing spores or may disappear, SPORE PRINT 
dark purple-brown; spores 8- 1 2 51 6-8 micro ns, e Hip tical, smooth, Ch ry socy stidia abseni 
on gilis. 

HABITAT: Scattered to densely gregarious or clustered on wood chips, mulch, elc;, in 
lawns, gardens, and tandscaped areas; also under co ni fers and in fields, It is known only 
from the west coast and is especially common in the Puget Sound region of Washington in 
the fail, early winter, and spring, (The appearance oflarge numbers in wood chip mulch o n 


Psilocybe snmtzii growing in a flower pol muk hed with Hr bark. Note the an nulus (ring) on stalk 
and the viscid cap (at Juast when moist). The whitc globules are fertitizér pellets* 
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ih e University of Washington campus in Seattle more than a decade ago helped spor the 
“magic mushroom" craze ihat subsequently swept the Pacific Northwest-) In our arca I 
have found it in mufched Ilower pots. 

EDI BI LITY: Weakly hallucinogenic (see p. 895), but popular with^magic mushroom” 
hunters because it often fruils in large numbers* Be sure not to confuse it with deadly 
Galerina species, which can look quite s i milar, bul have rusty-brown spores — they will 
even grow i nier mixed with P. s tunt 2 ti! 

COJV1MENTS: Like the liberty cap (P. senulanceata), this “LBM” contains psilocybin, 
but bruises blue only weakly if at alk However, the dark spore print and ring on the stalk 
plus the viscid cap when moist are dis I i net i ve. It is na med af ter the late, greal Dr, Daniel 
Stuntz of the University of Washington, who was the firsl person to collect it — or more 
precisely, the firsl to collect specimens lor the herbarium rather than for consumption! 
The common name, which was coined by Gary Lincoff, is apparently a reference to the 
tendency of the stalk or “leg" to stain bluish, though it often won't stain. Other species: P. 
caendipes of eastern North America aiso blues only slighlly if at all; it has a more or less 
evanescent ve il and grows on hard wo od logs and debris. Like P. stumzii it is weakly 
halluci nogen ic. 

Psilocybe cubensis (Magic Mushroom) 

CAP 1 ,5-8 ( 1 0) cm broad, broad ly conical or o val or bell-shaped (often with an umbo) when 
young, gradually expanding to convex, broad ly umbonate, or plane; surface smooth or 
with small whitish veil remnants when young, viscid when moist, soon dry, color variable: 
whitish with a brown to yellowish center, or entirely yellow to yellowish-buff to yellow 1 - 
brown, or sometimes cinnamon-brown when young and sometimes dingy oli ve in old age; 
bruisingand aging bluish; margin sometimes hung with veil remnants, Flesh firm, white, 
staining blue or blue-green when bruised. C I LI, S c lo se, adnate toadnexed or secedingto 
free; pallid, soon becoming gray, then deep purple-gray to nearly black; edges whitish. 
STALK 4-15 cm long, 0,4-1. 5 cm thick, cqual or more often thicker below, dry, white or 
sometimes yellow i sh to yellow- brown, agmg or bruising blue or blue-green; smooth, VEIL 
membranous, wh ile or bluish-s tamed, usually forminga th i ri, fragile, superior ring on stalk 
which is blackened by falling spores- SPORE PRINT dark purple-brown to blackish, 
spores 11-17*7-12 microns, elliptical, smooth, thick-walled,withalargeapicalgermpore. 
Cystidia present on faces of giils, but chrysocystidia absenL 

HABIT A T: Solitary or in groups on d ung and manure, especially in cattle pastures; w idely 
distri buted in the tropics and subtropics Colombia, Central America, Mexico, etc. -and 
in the Gulf Coast region of the United States. Since it is being cultivated ona widespread 
basis, it may eventually turn up in the warmer parts of California — as il did in Santa Cruz 
during muggy summer weather (on compost from a “magic mushroom'" farm). It can be 
cultivated on a variety of simple grain or compost mediums, butstrict temperature control 
and sterile conditioosarc necessary to induce growth and prevent contamination. 

ED1BILITY: Hallucinogenic (see p, 895). It is not as powerful on a dry weight basis as 
P cymescens* but is larger. At one time the demand for “magic mushrooms" far out- 
sirippcd the suppiy, with the result that many of the “psilocybin" mushroomssold on the 
Street were actually grocery store mush rooms (Agaricus bisporus) laced with LSD or other 
substances(one sample 1 exammed proved to be a soggy chanterelle soaked in ammomaf). 
Nowthat culti vation procedures have been re fined, you're mueh more likely toget the real 
thzng It is often sold dried, though drying decreases the potency. The mycelium is also 
“active." Ironicalty, natives of Oaxaca, Mexico, consider this species inferior to others* 
such as P , mexkana (perhaps because it was unknown to them until the Spaniards intro- 
duced cattle)- Instead of using it themselves, they sell it 10 eager gringos f 



Psiiocybe c ubensis is besi told by its shapc, whilish lo golde n-brøwn capcolor, and le ruden ty to stain 
bl ug when håndled, espeeially on ihestalk, It ls commonon d ung in iropieal and subtropical regions. 


COMMENTS; This is the largest, handsomest, and besi known of all the “psilocybin” 
mushrooms. The brownish to yeliow or pallid cap ? membrano ns nng on the stem, and 
tendency to bruise bluc are the main field marks — plusitsgrowih in helds, usually oneow 
patties. It resembles the yellow-cappcd Stropha nas (e.g S. semiglobata) so c Lo se ly that 
it is ealled Stropharm cubensis by many mycologists. The Stropharias, however, do not 
stain blue. In shapc it resembles Agrocybe praecøx. but the spore print isdarker, and it 
has a decidedly different “aura"— or so Vm told by at least one certified fruiteake! Other 
species. The "Landslide MushroomTP. caerulescens, is anothercommon, blue-staimng, 
hallucmogemc species that occurs along the Gulf Coast as well as in Mexico. It has an 
evénesvent veil, bitter taste, and an olive- black cap when young that may become redder 
(e.g., reddish-brown)m age. As its nameimplies, itgrows in recent iandslides, as well as on 
sugar eane mulch and other debns, P * tampanens is, discovered in Florida, is a siender- 
stemmed hallucinogenic species that forms 1-2" underground “tubers." 


STROPHARIA 


Small to medium -himl. saprophytic mushrooms. CA P usuaity viseidwhenmoisi andoften bri^hiiy 
colored. Lypitally toti ve x lo ptøne or um bon at c, Gift. S lypuuiiy at lavhed, dark brown togray, 
purple-sray» or black al malunty. STALK. olien fteshy. bul some li mes sierakr; central, VEIL 
present. aSUaUyforming an armutus (ring) an Malk. VOL VA abseflt. SPORE PRINT deep brown 
to purpte-broMH, purplé-hlai L ar black. Spores ty pi ral ly elliplical and smooth. ivitha germ pore. 
Chiy^ocyslidia usually present øn gi Ils. Cap cuii.de filamemoUS. Acanthocyles usuaEly present in 
mycelium. 


THIS is a medium-sized genus of brighi ly colored mushrooms with a welTdeveloped, 
persistent veil, attached gills, and dark (purpie-browm to black) spores, The cap is 
usually viscid and some shade of yeliow, yellow-brown, orange, red, green, blue, or white. 
In most cases the veil is membranous and forms a distinet annulus(ring) onthestalk, but 
in some species, such as S. semiglobata, it forms only a flbr i Hose zone (as in Naematoloma 
and Psiiocybe), and in ot hers, e.g., S. ambigua, it leaves copious remnants on the cap 
margin. An i nte res ting and apparemly unique microscopic feature of Stropharia is the 
presence of acanthocytes (needlelike calcium oxalate crystals) in the mycelium of many 
— if not all— species. 

Stropharia is most apt to be mistaken for Aga rit us, which has choeolate- brown spores 
and free gi I Is which are frequently pink when young, and for Agrocybe* which has a 
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browner{ncver purpfc-brown) spore print and dry to only slightly viscid cap. S(ropharia 
intergrades tosomecx tent with Psilocybe, but in the latter (as defmed here)either the stalk 
brudes bluish-green or the veil døes not form an annulus or the cap is brownish to buff. 
Most Stropharia species arc found in humus, grass, or dung, but a few grow on decayed 
wood or wood chips. Wood land species can be mlstakcn for Naematolonw, but as a rule 
Ihey rarely grow' in the clusters typical of that genus, and their veil is more persistent. 

Many Stropha rias are attractive, but o n ly the large and di stinet! ve S. rugono-annulata 
is commonly eaten. Sonic species may actually be poisonous, though there areconflicting 
opinions on this point. Se ven representatives of the genus are described here. 

Key to Stropharia 

1 . Cap brie k -red to reddi sh lo orange and small (typically less than 6 cm broad) 

(see ISaematofoma aurantiaea & others, p. 382) 

J. Diffcrcntiy colored and/ or J arger . 2 

2. Cap and, or stalk hlue to green when fresh {or partially so), but often fading or developing 

yellowish tones in age S, aeruginosa & others, p. 380 

2. Not as above . 3 

3. Growing in dung, roanure, grass, compost, or mulched or Landscaped areas ..... ...... 4 

3, Nol as above; usually growing in woods 9 

4. Veil membranous, usually formingan annulus (ring) that is nfien striate or grøoved (on upper 

surface); stalk generally 1-2 cm thick or il ihmner then usually rather short ...... 5 

4. Not as above; stalk usually al kast 5 em long a nd siender 7 

5. Cap 4-1 5 cm or more broad, wine-red to reddish-brown to tan, yellow-brown, oreven grayisb- 

brown; stalk al least I cm thick . . S. rugoso-atmulata. p. 378 

5. Not as above; usually smaller and more siender; cap white to yellowish or yellow-brown . . 6 

6 Cap white or tinged yellowish to ochrc at center . . S * metonosperma tsee S '. ctmmiUa. p. 377) 

6. Cap golden- brown to yellowish or creatny S. coronffla, p. 377 

7. Stalk viscid or slimy below the veil, at least when moist 5. semiglobata & others, p. 376 

7. Stalk nol viscid . . 8 

8. Cap smooth { without scales) and white to ye EJ owish when fresh, and usually less ih an 6 cm broad; 

stalk neither cottony nor scaly S. umbonatescens & others (see S. semigtobma, p. 376) 

8, Nol as above , 9 

9. Cap scaly or fibrillose and run viscid, stalk thick (at least I cm) and scaly below the ring 

(annulus) ....... S. kauffmanii, p. 380 

9. Not as above 10 

10. Cap small (less than 5 cm broad), without scales, chestnut-brown to o li ve-bro wn or olive-gray 

when moist, sømeiimes fading to yellow-brown or buff as tt dries; stalk only 2-4 mm thick; 
annulus ( r ing) often greenis h- or biuish-linged (see P&ilocybe, p. 368 ) 

10, Not as above . . 11 

11. Stalk siender, brownish, with small scales below the annulus ( ring); cap taw ny- orange to yello w- 

isb to brown or ohve-brown, small (less than 8 cm broad), often umbonate and with small, 
often concentrically arranged scales (but these sometimes washed off); growing on rotten 

wood. sawdust, debris, etc.; especiatly commort in the Pacific Northwest 

* . . * * , S . squarnosu i see S. kauffmanii, p, 380) 

11. Not as above 12 

12. Cap typical ly some s hade of yellow or cream; veil typical ly sh red ding, most ol it remair ing on 

cap margin or lo rining only a slight annulus (ring) on stalk 13 

12. Not as above; veil usually forming a large annulus on stalk ... 14 

13. Stalk usually al least 0.6 cm thick, often cottony or shaggy; found in woods S . ambigua, p. 377 

13. Stalk more siender (Icss than I cm thick), nol shaggy or only shghtly so; growing in a wide 

variety øf ha bita ts 5. riparia (see i', ambigua. p. 377) 

14 Cap yellowish, often with darker (brownish) spots; found under hard woods and in lawns and 
other open placcs in eastem U.S (especially the South) . , S. hardii (see S. coronilla. p. 377) 

14. Cap dull brown or shaded with gray, purpie, etc.; found in nort hern North America, usually 

under conifers 5, hornemarmii, p. 379 



Stropharia semiglobata. LeftrSmallspecimens. Right: A iargerone. Itrescmbles Psilocybe tubensis, 
but does not slam blue. The ved does not al ways form a distinet nng onstalk. Note Long stender stem. 

Stropharia semiglobata (Hemispherical S tropha ria) 

CAP 1-5 (6) cm broad, hemispherical (rounded) or broadly bell-shaped, becoming 
convex or rare ly plane; surface s m oo ih, viscid or slirny when moist, pak yellow to straw 
colored, yellowish-buff, or yellow-brown; margin often paler, sometimes hung with 
whitish veil remnants. Fiesh pale or watery yellow ish, Ehin. GILLS typically adnate but 
sometimes seceding,at firstgrayish, then dark purple-brown to black. STALK 5-8 (13) cm 
lotig, 2-6 mm thick, typically long and siender, equal or slight ly enlarged at base; somewhat 
fibrillose above the veil, viscid or slirny below (when moist); whitetoyellowish. VEILslimy, 
delicate, forming a fragile, superior, fibrillose ring o rzone on stalk which is soon blackened 
by falling spores, or sometimes disappearingentirely. SPORE PRINT dark purple-brown 
to black, spores 15-19 * 7,5-10 microns, elliptical, smooth. Chrysocystidia present o n gi I Is, 

HABITAT: Solitary or in small groups oo duog, manure, rich sod, straw, and grazed or 
fertilized grass; widely distributed , and one of our most comm on d ung fungi, 1 n our area it 
fruils tvhenever it is damp, often in thecompany of Psilocybe coprophiia and the Fan - 
aeolus campanulatus g ro up. 

EDIRILITY: Edible, bul slirny and mediocre according to most sources. As usual, how- 
ever, Captain Charles Mcllvaine disagrees, stat mg that, “the caps are equal to any 
mushroom — tender, good, and har mies s.” 

COMMENTS: Our most common and uninteresting Stropharia, this species issometimes 
mist ak en for the c o nsid era bly more in te res ting Psilocybe cuhensis, which has a more 
prominent ring and stains blue or green when bruised. The viscid to slirny yellowish cap, 
siender viscid or slirny stem, and dark gilis set S . semiglobata apart. The veil may form a 
slight ring, but is not as membranous as that of S coronitia l There are several closely 
related species or variants which are difficult to disti ngu ish, i nc lud mg: S , stercoraria f with 
cap usually plane at maturity, stalk not viscid or only slightly so, and spores larger; S. 
siceipes, with a dry, sometimes rooting stalk and smaller spores; S. (-Psilocybe) umbona- 
tescens , with a conical to distincily umbonate cap, dry stalk, and similarly-sized spores; 
and Psilocybe (= Stropharia ) rømfør/tf (seecommenis under P, coprophiia). All of theseare 
partial to dung, manured ground, and grass, while5, alboni(ens t another si mtlar species, 
grows on the ground in a variety of habitais. li hasa w hitis h oryellow-tinged, often umbo- 
nate cap and a membranous but thin or e vanescent veiL Agrocybe species are also si milar 
in color and shape, but have browner gills and a brighter or browner spore prim. See also 
S. riparia (under S. ambigua). 


Stropharia coronilla. vahous stages of developmcnt. This g rass-m habiting species looks Hkea small 
A ganens, but has attached gilis and a siriate or grooved annulus (ring). Note relativdy short stalk. 


Strophario coroniUa (Garland Stropharia) 

CAP 2-6 cm broad, convex to plane or slightly uplifted in age; surface usually smooth(but 
in one form with small orangeish scales), siightly viscid when moist, golden-brown to 
yellowish, yellowish-buff, orcreamy. Fleshsoft t white, GILLS ad nate or attimesadnexed 
in age, dose, pallid beeoming grayish, then purplish or purple-gray to purple-black. 
STALK 2-5 cm long, 3-6 (10) mm thick, usually rather short, moreorlessequal, not viscid; 
whitish, minutely scaly or cottony above the ring, fibrillose to smooth below; base often 
with white mycelial threads. VEIL membranous, white, forming a persistent, median to 
superior ring on stalk; ring usually striate or grooved on upper surface and soon darkened 
by spores (but in one form not striate), SPORE PRINT dark purple-brown to blackish; 
spores 7-H * 4-5.5 microns, elliptical, smooth. Chrysocystidia present on giils. 

HABIT AT: Scattered to gregarious on løwnsand baseball fieids,aisom pastures and other 
grassy areas; widely distri buted but not panicularly cammon, at least in our area. It fruits 
most any time but is most frequent in the falk 

EDI BI LITY: Dubious — poisonous according to some; hardly worth experimenting with. 

COMMENTS: This altracti ve little Stropharia is often mistaken for an Agaricus, but has 
attached rather than free gills and a frequently grooved or li ned (striate) ring. It is s horte r 
than S. semiglohma, the ring is more prominent, and the stalk is not viscid. Forms witha 
deepiy grooved ring have been called S. bitametiata. A similar, widespread species with a 
paler (whitish or tinged creamy to ochre at center) cap, S. meianosperma r grows on dung 
or i n pastures. S - , hardii isa siightly larger(cap up to 10 cm broad) Gastern species that grows 
in grass as w r ell as in woods. I ts veil is more apt lod isappear i n age and it has smaller spores, 
Li keiT. coroniUa ( it iseasily confused with Agaricus, but has attached rather than free gills. 

Stropharia ambigua (Questionable Stropharia) Color Plate 89 

CAP 3-15 cm broad, obtuse to convex, beeoming plane or even uplifted in age; surface 
smooth, viscid or slimy when moist, yello w to yello wish-bro w n to yello wish-b uf f, ta wny , or 
sometimes nearly white; margin hung with cottony w hite veil remnants. Flesh white, thick, 
soft, GILLS pale gray, gradually darkening to purplish-gray or purplish-black; close, 
ty pically adnate but sometimes seceding. ST ALK 6- 1 8 cm long, 0, 5-2 cm thick, more or less 
equal, often long; stuffed or hollow; silky and white above the veil, c lot hed with soft, dry. 
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dehcate, cottony white scales below (but these sometimes wearing off); often ydlowish 
toward base in age: base o ften with white mycelial threads attached, VEIL soft, white, 
cottony, leaving shreds or strands on the cap margin and sometimes a superior ring or 
ragged zone on the stalk. SPORE PRINT dark purplish tonearly black; spores 1 1 -14 * 6- 
7,5 microns, elliptical, smooth. Chrysocystidia present on gi Ils. 

HABITAT: Solitary to scattered or in groups in rich humus, usually under conifers, but 
aiso with alder and ot her hardwoods; known only from the Pacific Coast. It is fairly 
co mm on in o ur area from la te fa 11 through early spring, especially in dank, cold places (in 
rain forests, along woodland streams and gullies, etc.). 

ED1BILITY: Edibie ? According to one auihority, it tastes “like old leaves." As i do not 
make a habit of chewing on old leaves, I cannot attest to the vahdity of this comparison, 

COMMENTS: There is nothing ambiguous or questiooable about this elegant, stately 
fungus. It is our most common woodland Stropharia and at its best is one of the most 
exquisitely beautiful of all mushrooms — well worth seeking out. The soft, delicate white 
scales that sheathe the stem and the strands of veil tissue on the cap margin are very stri ki ng, 
Amanita gemmata is somewhat similar in color but has white gilb; S. hornemannii has a 
duller cap and more prominent ring, Othcr species: 5, riparia (-S. magnivelarisT) is a 
somewhat similar but slightly smaller andslimmer(sta!k lessthan I cm thic k) species that is 
fairly common in the West in a variety of habitats (under aspen and alder, along streams, 
under mountai n conifers, etc. ) . I ts veil is thinner than that of S. ambigua and more kleenex- 
hke, and often leaves remnants on the cap near the margin rather than dangling from the 
margin itself Also, the s talk is not nearly so shaggy as t hat of S. ambigua, and the cap, 
although similar m color, is more api to be slightly umbonate. 

Stropharia rugoso-annulata {Wine-Red Stropharia) 

CAP 4-15 (20) cm broad, obtusely bell-shaped orconvex becoming broadly umbonate to 
plane; surface smooth, slightly viscid or dry, color variable: wine-red to purple-brown 
to reddish-bro wn when fresh, but fading to tan, straw-color, oreven grayish as i t ages, Flesh 
thick, fairly firm, white. GILLS adnate or notched (but sometimes becoming free in age), 
crowded, at first whitish but soongrayand finaily purple-grayto purple- black with whitish 
edges. STALK 7-12 (25) cm long, 1-3 (7 ) cm thick, often enlarged at base, white ordis- 
coloring yellowish to brownish in age, base often with white mycelial threads attached. 

heft Close-up of the shaggy veil of Stropharia ambigua . Righi: Stropharia rugoso-annulata. Qip 
color ranges from wine-red to tan. The cultivated version is often much more robust. 
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VEIL membranous, white; forming a thick, persistcnt, supcrior nng on stalk thans soon 
blackened byfalling spores; ring g roo ved or lined (striate) on up per surface and often split 
tadially jnto segments. SPORE PRINT dcep purple-brown to black; spores 10-15 ^ 6-9 
microns, elliptical, smooth. Chrysocystidia present on giils. 

HABIT AT: Scattercd to gregarious in mulch, wood chips, straw, lawns, gardens, and 
uther c ul ti vated areas; widely dislributed. It is quitc common in New England and has 
also turned up in Washington. I have yet to find it in our area, but it is bound to turn up 
soo ner or later (probably sooner), 

EDIBILITY: Edible, and the best of the genus for the tablc. h is easily grown at home and 
widely cultivatcd in Europe (particularly eastern Europe). The fla vor is fairty good— 
rcmimscent of “undcrcooked pota toes s oa ked in burgundy,"accordingto Rick Kerrigan, 

COMMENTS: This large, handsome Stropharia is easily recognized by ils wine-red to fan 
cap, purple-black spores, and grooved, often segmented or clawlike annulus (ring). Its 
growth in pfanted areas suggests that it is an “alien,’' but its origin is unknown. The gilis are 
neve r pi n k as i n Aga rk us f a nd t hey are a i tac hed to the sta lk — a t !ea st whe n y o u ng- - a nd t he 
spores are purple-black rather than chocolate-brown. 

Stropharia hornemannii 

CÅP 4- 1 2 ( J 5) cm broad , obtusc to con vex, bccoming broad ly um bonate or plane; surface 
viscid or slimy when moist, smooth or with afew whiushscales(veil remnants) ncar margin; 
duil brown to dingy purple-brown, grayish-brown, grayish-purplc, or smoky reddish’ 
brown, often fading in age to yellow-brown or grayish-tan. Flcsh thick, søft, white; taste 
rather disagreeable. GILLS typically ad na te bul s orne ti mes scccding, broad, cl ose, pal c 
gray bccoming purple-gray to duil purple-brown to nearly black. STALK 5-15 cm long, 
0.5-2. 5 cm thick, more or less equal, silky -smooth above the ring,sheathed withsoft,dry, 
delicate, cottony white scalcs below, at least when young; base often with white mycclial 
threads. VEIL membranous, white, forminga persistcnt, fla ring or s kirtlike, supcrior ring 
on stalk which is darkened by falling spores. SPORE PRINT purple-brown to purple- 
black; spores 10-14 * 5.5-7 microns, elliptical, smooth, Chrysocystidia present on gilis. 


Stropharia hornemannii has a shaggy stalk like thai of S. ambigua, but its ve i I is mueh more mem- 
branous and forms a prominent annulus (ring) on the stalk. 
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HA BIT AT: Solitary, scattered, or in s mat! groups on ground or rotting wood under 
conifers; widely distributed in northern North America. Like S. ambigua, it is quite 
common in the late summer and fali in the Pacific Northwest and northern California, but 
does not seem to range as far south as that species (1 have yet to find it in ourarea). In Mt. 
Rainier National Park in Washington the two speciescan often befound growing together 
on the Longmire Trail. 

EDI BI LITY: Unknown, but not worth experitne nting with because of its poor taste. 

COMMENTS: This beautiful mushroom resembles S . ambigua, but has aduller (bro wner 
or grayer) cap, and its veil forms a prominent, well-developed annulus (ring) rather than 
leaving copious strands on the cap margin, 5, depilata is apparently a synonym. Other 
species: Pholiota albivelata is somewhat similar, but smaller (cap 4-8 cm broad, pinkish- 
brown to vinaceous-brown), with a white stalk that is scurfy or scaly betow the mem- 
bran ous, pers iste nt, s t date anntilus. It is placed in Pholiota because it has cinnamon- 
brown to dark yellow-brown spores, however, it has acanthocytes on the mycelium, 
suggest mg that, like P subcaerulea, it belongs in Stropharia, It occurs under conifers 
in the Pacific Northwest and northern California, but rarely fruits in large numbers. 

Stropharia aeruginosa (Blue-Green Stropharia) ColorPIate91 

CAP 2-6 (8) cm broad, broadly bell-shapcd to convex becoming broadly umbonate or 
nearly plane; surface viscid whenmoisL smoot hor with afew whitishscale$(veilremnants) 
near margin, bright green to blue-green wben fresh, de velo ping yellow tones in age. Flesh 
soft, white or tinged blue. GILLS typically more or less adnate (but may secede), fa irly 
close, at first pallid but soon grayish, finally purple-brown or chocolate-brown. STALK 
3-8 cm long, 3-8 (12) mm thick, more or less equal, smooth and pallid above the ring, 
colored like the cap or paler bclow, and usually with smalt cottony scales; often slightly 
viscid when moist. VEIL membranous, white, soft,formingafrågile,superior ring on stalk 
which often disappears in age. SPORE PRINT dark purple-brown to purpie-black; spores 
6-10* 4-5 microns, elliptical, smooth, Chrysocystidia present on giils, 

HABITAT: Solitary or in small groups in rich soil, humus, woody debris, or sometimes 
even in grass; widely distributed. I have not found it in ourarea, but it is quite common in 
Southern California, especially in the winter under oak. In the Southwest Pve collected 
it under aspen in the summer, and in the Pacific Northwest Pve seen it under conifers. 

EDIBILITY: Not recommended. It is deemed poisonous by many au t hors, but is 
supposedly eaten in Europe. 

COIVJMENTS: This is one of the most distinctive of all the agarics, easily identified by 
its viscid, greenish to blue-green or yeilow-green cap and gray to chocolate-brown or 
blackish-brown gilis, Two similar species occur under conifers in the Pacific Northwest: 
S. albocyanea, with a paler (whitish to yellowish) cap and stalk tinged variously with 
blue or blue-green; and Pholiota subcaerulea, with a bluish cap (when fresh) and paler 
(cinnamon-brown) spores and mature gilis. 

Stropharia kauffmanii Color Plate 90 

CAP 5-15 cm broad, convex to plane; surface not viscid; covered with brown to yellow- 
brown or grayish-brown scales on a duli yellowish or tan background; margin some- 
times hung with veil remnants. Flesh thick, white. GILLS adnate or notched, narrow, thin, 
close or crowded, pal I id becoming gray, then purple-gray lo purpie-black; edges often 
eroded. STALK 6-10 cm long, 1 .5-3 cm thick, equal or slightly swollen at base; whitish or 
creamy, with erect or recurved fibrillose scales, especially belowthe ring; base often with 
white mycelial threads. VEIL membranous, forming a fragile, white,superiorring onstalk 
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which is soon darkened by falling spores, or often disappears in age. SPORE PRINT dark 
purple-brown to purple- black; spores 6-8 * 4-4.5 microns, elliptical, smooth, apical germ 
pore absent or minute. Chrysocystidia present on gills. 

HABITAT: Solitary, scattered, oringroups tn rich humus, around brush pilesand decayed 
woødy debris, etc - usually under hardwøods such as alder, cottonwood, and aspen, 
spring through falk Jt occurs in northern California and the Pacific Northwest, but in my 
experience is more common in the aspen forests of the Southwest and Southern Rockies 
than anywhere else. There it fruits, like most other mushrooms, in the summer 

EDIBILITY: A tcmpting mushroom, but I can find no information on it. 

COMMENTS; The dry (non-viscid) scaly cap is unusual for a Strophana, andcombines 
with the scaly stem and violet-gray gills to distinguish this beautiful species. Its closest 
relative is probably Pholiota fuh'osqtiamosa, which differs in having brown gills and 
brown spores. Both species are in some respects more typical of Agaricus than of the 
Strophariaceae, but have gills attached to the stem (at least when young). Another species 
with a scaly stalk, S. (-Psilocybe) squatnosa, has a smaller, vise id cap (see key to Stro- 
pharia). It is widely distributed, but partieularly common in the Pacific Northwest. 


NAEMATOLOMA 


Small to mcdium-sized mush rooms found most ly oo wood, CAP smoolh, often hrightly cotored, 
usitall> not viscid. GILLS auached, dark ai mafurity. STALK usually stender, more orless central. 
V EIL typically present but evaneseeni or foråring tmly a slighi annulus (ring) tm stalk- VOI-VA 
absent. SPORL PRINT usually deep brown to purple-hruwrt, rardy cin na mon-brown. Sporen 
typitally eIJiptieal. with a germ pore. Chrysocyvidia presem on giib Cap cutick filamcnioiu. 


THIS is a small group of dark-spored mushrooms with a brick-red to cinna mon-bro wn, 
yellow, greenish-yellow, or orange-red cap. A veil is usually present in young specimens, 
but does not normally form a ring, and the cap is not usually viscid, thereby helping to 
distinguish it from Strophar ia, Psathyrella is often confused with Naematvhma , for 
good reason— the two genera were once grouped together in the genus Hyphoioma (a name 
now used interchangeably with Naematoioma ), However, Fsathyrellas can be told in the 
field by their fragile flesh, white or paltid stalk, and brown to buff or whitish cap, and in the 
laboratory by theircellularcapcuticle. Photiota^mho be confused with Naematoioma, 
but asdefined here has a brown to cinnamon-brown spore prim, 

Naematoiomas are partial to cold weather, but occurthroughout the mushroom season. 
The common species in our area fruit in tufts or large dus ters on decaying wood, but may 
appear lerrestrial if the wood is buried. Some species, however, fruit in a scattered to 
gregarious pattern on the ground , usually in co Id nort hern bogs or underconifers in lignin- 
rich humus, Naematoiomas may also occasionally turn up on lawns, but none grow on 
dung, They are not choice edibles, and at least one, A T . fasciculare, is poisonous. Tour 
species are described here. 

Key to Naematoioma 

1 , Cap more or iess brick-red, the margin usually pallid; typically growing in dumps on dead 

hardwoods in eastero North America A'. mblateritium (see Av mirantim a, p. 382) 

L N ot as a bove 2 

2. Cap orange to red or sometimes reddish-brown to bnck-red; growing scattered to gregarious 

or tufted on ground, in wood chips, mulch, etc N. aarantiaea & ot hers, p. 382 

2. N ot as above (but cap may bc orange or tawny at center and yellow at margin) 3 

3 . Stalk whi te; fmiti ng body f ragi 1c; ca p cu tide cd 1 u lar (see Psathyrella, p . 3 6 1 ) 

3, Not as above . . 4 
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4, Typically growing in tufts or dusters on wood (sometimes buhed) or roots, or occasionally 
densdy gregarious on sawdmt or wood chips , 5 

4. Typically growing widdy scattered to greganous (bul nol normally dustered) on grotind or in 

bogs or moss, mainly under conifers N. disper sum & others* p. 384 

5. Gills yellow to greenish when young . . . A.jascicutare, below 

5 r Giils pallid to grayish or grayish-brown when young A T . capnoidex & others, p. 383 

Naematotoma aurantiaca (Orange Naematoloma) Color Plate 93 

GAP 1. 5-5.5 cm broad, convex becoming broadly umbonate or plane, surface slightly 
viscid or dry, smooth, bright scarlet to red~o range or orange, or at times briek-red to rusty ~ 
reddis h to reddish-brown; margin often hung with whitish ved rem na nt s. Ftesh pallid, not 
bruising blue. GILLS close, pal lid or ydtowish when young, then grayish- brown or gray- 
ish-olive and finally purple-brown to purple-black in old age; adnate or notched, some- 
times seceding r STALK (2) 3-7 (10) cm long, 2-6 (10) mm thick, equai or with the base 
slightly swotlen or narrowed; white or tinged yellow above, developing bnght orange to 
reddish’Orange stains over the lower half; base sometimes with white to yellow mycelial 
threads. VEIL membranous but very thin, whitish, soon disappearing or forminga slight, 
easily-obliterated ring on stalk. SPORE PRINT dark purple-brown, spores 10-14 ^ 6-9 
microns, elliptical, smooth. Chrysocystidia present on faces of giils. 

HA BIT AT: Scattered to gregarious on wood chips, sawdust, and humus rich in lignin, 
but often appearing on lawns, tn gardens, etc.; distribution uncertain and erratic, but 
fairly common in California, Il is common in the parks of the San Francisco Bay area. It 
also occurs in Los An geles, and I have found it in Santa Cruz growing from fallen 
eucalyptus seed pods. It likes the same habitats as Psilocybe cy&nescens* but has a longer 
season, fruiting from fail through spring, or even in the summer if it is wet enough. 

EDIB1LITY: Unknown. 

COMMENTS: Also known as Stropharia aurantiaca, this bright, attractive little mush- 
room is easily recognized by ils redd i sh- o range cap, dark spore print, and tendency to grow 
in parks or gardens. It is probably an introduced species, but its ongin is unknown. Other 
species: Stropharia ihrausta f~S. squamosa var , thrausta) is a similarly colored species with 
a frequently umbonate cap and reddish to orange scaly stem. It is widely distributed (I 
have seen it in New Mexico), but does not occur in our area. N* subiateritium of eastern 
North America hasa brick-red cap with a paler margin and much smal ler spores. Itfruits tn 
c lusters on dead hardwoods in the fa 11 and early winter, and is edibleand qui te common. 

N. aematolomafasciculare ( S ulf ur T uft) Color Plate 92 

CAP (I) 2-5 (9) cm broad, at first broadly conical or bell-shaped, soon becoming convex, 
then broadly umbonate to plane; surface smooth, not viscid, b right sulfur-yellow to 
greenish-yeltow, or at times yellow-orange (especially when young), the center sometimes 
darker(orange-tan to orange-brown); margin often hung with small veil remriants. Flesh 
thin, yellow; taste very bitter (rarely mild). GILLS close. typically adnate but sometimes 
seceding, at first sulfur-yellow, becoming greenish-yellow or olive, then finally dusted 
purple-brown to nearly black with spores. STALK 5- 12 cm long, 3- 10{ 1 5) mm thick, equai 
or tape ring downward, yellow to ta w ny, but often de ve lo ping rusty or bro wnish stainsfrom 
base upward; often curved or sinuous, dry, firm. VEIL thin, pale yellow r , evanescent, or 
leaving slight vestiges on cap margin or an obscure ftbrillose zone on stalk which is 
subsequently blackened by falling spores. SPORE PRINT purple-brown todeep purple- 
gray; spores 6-8 * 3.5-5 microns, elliptical, smooth. Chrysocystidia present on faces of giils. 

HABITAT: Gregarious, usually in tufts or dense dusters on decaying wood of both 
hardwoods and con i fers, but sometimes growing from buried wood or roots and thus 
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appearing terrestrial; w idely distributcd. lt is abundanl in ourarea in thc fali and winter, 
less so in the spring, and is one of thefirst woodland mushrooms youYe liable toencounter 

EDIBIIJTY: Poisonous. InEurope and Asia it hascaused several deaths; in America only 
gast ro in testi na I upsets have been reported. Fortunately, thc bitter taste is a deterrent. 

COMMENTS: The yellow to greenish-ydlow giils, dark spores, bitter taste, and clustcred 
growih habit are the principal fjeldmarks of this atiractive, cosmopolitan mushroom 
Hyphotoma fascicutare is a synonym. J n age the clustered caps oflen assume a grayish or 
purple-brown tinge from a coating of spore dust. N. capnoides is quite similar in cap 
color, but its gilis are gray to purple-brown (nc ver yellow), and il has a mild taste and gro ws 
only on conifers, Several similar Naematolomas grow on the ground (see N. dispersum). 
Other species: A. sub vir ide is a small Southern version of N./asdculare.N, dispersion var. 
idahoense has a tawny to emnamon-brown eap and bitter taste, and grows in dusters on 
conifers. For similar brown-spored species, see eomments under Photiota malkola group. 

Naematoioma capnoides (Conifer Tuft) 

CAP 2-7 cm broad, convex or slightly umbonate to plane, surface smooth, not viscid, 
yellow to tawny, orange-brown, rusty-brown, or cinnamon, the margin often yellowerand 
hung with veil remnants. Flesh thin, pallid; taste mild. CILLS elose, usually adnate but 
often seceding, at fim pallid, then grayish, finally dark gray to purpte-browm STALK5-I0 
cm long, 3-8 (10) mm thick, equal or tapered downward, dry, siender, pallid oryellowish 
above, often rusty- brown to tan or brownish below. VEIL evanescent or leaving small 
patches of tissue on cap margin and sometimes an obscurefibrillose zone on stalk. SPORE 
PRINT purple-brown to deep purpk-gray; spores 6-7.5 K 35-43 micro ns, dliptical, 
smooth. Chrysocystidia present on faces of giils. 

HABIT AT: Gregarious, usually in dusters, on rotting conifers; widely distri buted, but 
especially common in the Pacific Northwest. 1 have seen it in our area in the fa 11 and winter 
on Douglas-fir, but it is not common. 

ED I Bl LITY: Edible, but thin-fleshed and not particularly tasty. 

COMMENTS: Also known as Hyphotoma capnoides, this nondeseript Naematoioma 
resembles its ubiquitous relative, N. fascicutare, in cap color, but has a mild taste and 
grayish rather than yellow or greenish-yellow immature gi Ils, The stalk is often quite long 
in relation to the cap. Several Pholiotas look similar (see Pholiota malu ola group), but 
have brown or cinnamon spores. Other species: A palc-capped version occurs under 
mouniain conifers in the spring; it may or may not be a dis tinet species: M radkosum of 
eastern North America is similar in color but has a deeply rooting base and bitter taste. 

Naematoioma capnoides This sknder-stemmed conifer- lover grows in tuft s or clusiers. It resembles 
N. fasciculare{sce color pluic) but does not have yellow or green ish giils. 
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Naematoloma dispersum (Dispersed Naematoloma) 

CAP Mcm broad, bell-shaped, but sometimes ex pand mg to eonvex oreven plane with an 
umbo; surface smooth, not viscid, tawny to tawny-orange, fading to yellowish; margin 
often hung with veil remnants. Flesh thin; taste typical ly somewhat bitter, GILLS usually 
adnate, but sometimes seceding, close, paltid, becoming dingy oli ve or ølive-gray, then 
finally purple-brown with paler edges, STALK 6-12 cm long, 2-5 mm thick,equal, usually 
long and stender, rather to ug h and pliant but sometimes also brittte; yellowish above and 
browntodark reddish-brown belo w. VEIL fibrilloseorcobwebby,evanescentorleavinga 
fibrillose zone on upper stalk, SPORE PRINT purple-brown; spores 7-10 * 4-5 microns, 
elliptical, smooth. Chrysocystidia present on faces of giils. 

HABITAT: Widely scattered to gregarious in humus and debris under conifers; wide- 
spread, bul particularly common in logged-overareas of the Pacific Northwest from late 
summer through early winter, It occurs in northern California, hut not in ourarca. 

ED IB I LITY: Unknown. 

COMMENTS: Also known as Hypholoma dispersum , this is one of se veral Naemato- 
ioma species that characteristically grow in a scattered to gregarious fashion rather than in 
clustcrs. The tendency of the gilis to develop olive tints in age is one of its distinctive fea- 
tures, as is its tall siender stalk and purple-brown spore print, It may grow in small lufts, but 
not in the large dumps typical of N.fascieulare, and the stem is not while as in Psnihyrella. 
There are a number of similar Naematolomas that are difficult todistinguish, but of tittle 
i nte rest to the average collector sincc none arc good edibles. The ir ranks include: /V, 
olivaceotinctum, with a greenish-tinted cap (and often giils) in age; /V, squalideUum and 
M polytrichi, with yellow gilis that becomegreenish-yellow in age; ericaeum, a Southern 
species with a shghtly viscid brown to ochre cap; M udum, with a browner cap and larger 
spores (14-18 microns long), “growing on muck tn bogs, especially a long rabbi i runways" 
(A.H. Smith); /V. etongatum, with dul! cinnamon spores; and N. myosotis , growing in 
bogs, with a viscid cap and duil cinnamon spores (the latter two species are also placed in 
Phofiota). The above species are not as fragile as the Psathyrellas and do not have white 
stems. All tend to grow in groups on iroops on the gro und rat her than in dumps on wood. 


PHOLIOTA 


Mo&tly iticdiu m-sizcd mu&hrooms found an u ood ar waady debris or sometimes on grøund- CAP 
usuaili viscid and/ ar .Kai} - GU.LS typicaJJy adnexed to adnate to slightly decurrent. STALK 
cent ral to somewhat of f -center but not lateral, usually fleshy but frequenlly stender; aften scaty 
below the veil. VEIL present; mcmbranous, stømy, or fibnlløse, disappearing or often formingan 
annuiu\ ( ring} on stalk . VO L V A a bse n l . S F O R P P R J N T duft hrawn ta annam on-hrawn ar same- 
titnex naty-brown. Spores mostly elliptjtal, smooth. usually wiih a germ pore. Chrysocystidia 
often present on face sides) o/ gills. Cap ciHiclc typically Jllamentous. 

PHOLIOTA is the largest genus of brown-spored, wood-inha biting agarics.The fruiting 
body is usually larger and fleshier than in Galerina and Tubaria, a veil isalways present 
in young specimens, and the stalk is well-developed and central to somewhat off- center. 
The veil can be fibrillose, coitony, slimy, or membranous, and in most cases leaves visible 
rema i ns on the stem in the form of an ann ulus (ring) or a coating of scales over the lower 
portion of the stalk. 

Among the brown-spored wood-rotters, Crepidotus lacks both a veiland stem, PaxiUus 
has distinet ly decurrent g i 11 s and lacks a ve il, while Gymnopiius may have a veil but hasa 
dry cap and brighterfrustier or oranger) spores, Naematoloma and Stropharia intergrade 
somewhat with Pholiota. but are traditionally separated by their da rker (purple-brown 
to blackish) spore color, as is Psathy rella. A few Pholiotas are terrestrial, and these are 
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møre difficult to distmguish. In the fid d they can usually bc toid from Cortinarius and 
Hebelonw by thdr viscid or slimy cap, presence of a veil frequently siender build (o nly 
rardy is the stalk bulbous), and sometimes elustered growth habits microscopically they 
are distinct by viriue of their smooth spores. 

Many Pholiotas qua!ifyas M LBMV and are not likdy toinlercst the ave rage mushroom 
hunter. However, some are quite striking(e.g,, P. squarrosa and the P auriveila group). 
As few are worth eating and several are mildly poisonous, the genus is best avoided by 
beginners. (Some species listed as edible in older books have since been shuffled to genera 
such as Roziies and Agrocybe.) In their monograph on North American Pholiotas, 
Alexander Smith and L.R. H esler recognize over 200 species. Since microscopic exami- 
nation is required to determine the shapes or types of sterile cells (cystidia) on the giils, 
many of these species can not bc identified in the fteld. The coniferous forests of the West 
are uniqucly rich in Phoiiota species. but for some rcason our area is poorly represented. 

Key to Phoiiota 

I. Growing on recently charred soil or wood (ashes) 2 

1. Nol lypically growing tn ashes 3 

2. Stalk typically 5-10 mm thick P- bnamescens, p. 393 

2 , Stalk thi nner (2-6 mm) P. highlartdensis, P. earbonaria, & o t hers (see F. brunnescem. p. 393) 

3. Cap hluc to blue-green when fresh ( but may discolor y ellowish or lan in age); tound in the West, 

usually under eonifers P ■ subcaerulea ( see Stropharia aeruginosa, p. 380) 

3. Not as above ( if blue or greemsh-blue when young, then fuund in eastern North America) 4 

4. Growing on wood (uccasionalty buried) or in wood chip mutch 5 

4, Growing on the ground - - 15 

5. Cap more or less bnght orangc-pmk when fresh and Lacking scales; taste bitter . . 

P . østragaiinu, p. 387 

5. N Ot as above — ** * - -•*' “ 

6. G row mg on dead wood of mountai n conifers in the spring( when orshortly afterthesno w melis); 

cap and veil viscid to slimy; cap and stalk lackmg prominent scales; stalk typreally at least 

6 mm thick; cap y ellowish to rusty-tawny but not bnghtly colored; known on ly trom the West 
p m sp. (un identified) (“Snow bank Phoiiota”— see photo below) 

6. Not growing when the snow is melting, or if so then not as above < - ■ ■ - 7 

LefC These young spccimens of Photiow squarntsuidex (see comme rus under F r squarrosa) are 

flag ran t ly scaly, but older caps are viscid and not as scaly (see color platc). Right “Snowbank 
Phoiiota.” This unidemdied (and probably unnamed) species is common in the northern Sierra 
Nevada and Cascade* o n dead conifers soon aflerlhc snow melts. Theydlowish-btifl to taw ny or rusty 
cap is viscid or slimy and has few if any scales; the veil is also viscid. 
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7. Growing on poplar, cottonwood, aspen, or willow; staik I -4 cm thick at apex, usually thieker 
at base, lackmg large erect scales (bat may have patches of tissue); cap white to creamy or 


buff when frcsh ( but may darken to ochre or brownish in age) P, destruens w p. 395 

7. Not as above; color or habitat different or staik thi nner and/ or scalicr 8 


8, Bolh cap and Staik yellowish-brown to dark rusty-brown and covered with powdery or 
granulosc scales when fresh (those on cap may wash off or di sin teg rate); cap 1-4 cm broad 
and d ry (not viscidt); staik s!cnder(l .5-4 min thick); taste usually bitter or metajlic; odor not 
disi l nctj ve Phaevmarasmius erirmceetlus ( Pholiota erinaceetia) 

8. Not with above features . * * 9 

9. Cap bright yellow to orange, bright tawny, golden, or bright rusty-brown when fresh (byt 

sometimes darker rusty-brown when very young); cap usually decorated with large scales, 

spots, patches, or “straps" of tissue (which may be darker and may wash off) 10 

9. Not as above; il bright ly colored then cap bald or with a few scat lered fibrillose veil rem na nt s 
(one species tawny to whitish with erect or recurved scales) . . . . * II 

10, Scales on cap and staik bright yellow; cap dry to slightly vise id P.Jtamnmns t p. 391 

10. Scales usually darker than background color; cap distinctly viscid to slimy when moist, often 

shiny in dry weather . P. aurivella group & others. p. 390 

1 1 . Cap and lower staik becomi ng reddish-brown to dark vinaceous-brown al maturity ( but often 

orange-brown when young) and decorated with brown li hi i Elose scales; cap vi.se id; usually 

sohtary or in t wos or threes* mainly in eastern North America and the Southwest 

■ ■ P. albocrenulata, p. 392 

11. Not with a bove features 12 

12. Cap and StaJk with prominent erect or recurved scales { which may be oblilerated or fiatiened 

somewhat in age); staik typically less t ha n 1 .5 cm thick 13 

12. Not as above (but cap or staik may have recurved scales and bolh may have flat tened scales 1 5 

13. Cap never viscid; gi Ils often (but not alw&ys) green is h-tmged in age; odor mild or garticky: 

growing on hardwoods (especially aspen) and conifere , . P. squwrom, p, 389 

13. Cap often dry at ( irst but a viscid layer beneath the scales usually evident in age; gi I Is not greenish- 

tinged; odor mild or slighlly fruity; on wood or gi ound 14 

14. Typically found on hard wood stumps or logs; cap and staik very scaly when young, the scales 

tawny or paler P squarrosoides ($ee P squarrosa. p. 389) 

14 Usually growing on theground, less commonly on wood; cap and staik very scaly toonly slightly 
so, t he scales some s hade of brown (darker than in above species) P. t e/resfm, p. 389 

15. Growing in deep moss, bogs. or mucky places; staik equal and usually hølløw, long and thin 

(length usually at least 40 times the width); cap small, yellow or oli ve, mostly northern 34 
J5. Not as above 16 

16. Lower staik ( i. e. , below the veil) with distinet scales (at least in most specimens), the scalcssome- 

times recurved but often small , , 17 

16. Not as above 19 

17. Cap smooth (with out scales) and hygrophanous: rusty-brown to reddish-brown or orange- 

bro wn and stnate when moist, fading to yellowish, ochre, or buh as it loses mo i sture (often 
two-toned in intermediate stages); often found in large dusters P- mutabffis, p. 395 

17. Not as above , * * 18 

18. Growingen ground or wood chips (often along roads or tråds), usually in tufts orclusters, cap 

with scales at first (which may wash ofl or wear away), dark brown to light brown, graytsh- 
brown, yellow-brow r n, or tawny; common P . terresifis, p. 389 

18. Not as above 19 

19 Cap yellow to bright ochre or orange when fresh 20 

19. Cap some ot her color 23 

20. Cap distinetly viscid when moist 21 

20, Cap not viscid ♦ . . 22 

21 . Lower portion of staik (i. c., below the veil) with distinet scales .......... 23 

21. Not as above malicota group & others, p. 3KB 

22 . Fru iti ng bod y stai n i ng ora nge-b r o wn when bru ised P. multifoiia ( see P malicota gro up, p. 388 ) 

22. Not as above , . , P. malicota group & others, p. 38 B 

23, Cap viscid or slimy when moist, often with adheringdebns when dry, not hygrophanous . 24 

23. Cap dry or hygrophanous or sometimes slightly viscid (but if so, then soon drying out) . . 30 
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24. VeiJ membranous* typically forming a welJ-developed an nu lus (ring) on stalk 

i 1 . albivelatai^tStrophariahornemanmi, p. 379) 

24. Nol as above; veil typically disappearing or merely forming a slight ring or fibrillose zone 25 

25 . Cap whi tish to pi nk is h- b uf f . pi n kis h-gray * or e ve n gray is h P. lentti { see P. lubrica grou p* p 392) 

25. Not as above * * « * * 76 

26. Cap shaded vanously with green, olive, purpie, brown, and; or gray when young, often yeilow to 

orange i n age; f ou nd ma in ly in ea ster n N o rt h A me rica ( es pcc i a I ly t he S out h) P. potychroa 

26, N ot as above 2? 

27 . S talk lac k i ng scales , e ven w hen y ou ng; cap ns ua 1 ly o live- brown t o bro w n o r oc h re wi t h a y el lo w 

todingy greenish-yellow margin P> spumosa, p. 394 

27. Not as above; stalk cottony or with small scales below the veil(at least when young and fresh) 

and / or differently colored *.*,**,..♦ 28 

28. Cap usually with rows of coneentrically-arranged ve il remnants when young and often ap- 

pearing fibrillose or streaked in age . P. decorala (see P. lubrtia group* p. 392) 

28. N ot as above ********* 29 

29. Veil slimy or viscid in wet weather; cap bright to dark reddish-brown, vinaeeous-brown* or 

brown and corapletely smooth ( batd) P. velaghitmom (see P. lubrica group, p. 392) 

29. Vei l not slimy or viscid; cap brown to rusty-brown* orangish* etc., the margin often paler or 

even whitish P- tubricu group Si others, p. 392 

30. Veil usually forming a nng(annulus) on stalk or leaving skintike fragments on cap margin 31 

30. Veil disappearing or leaving only a slight hairy zone on stalk (check several specimens!) . . 32 

31. Stalk thick or siender* lacking obvious scales or cottony material below the ved; cap smooth 

(hald), usually at least 4 cm broad when mature; white rhizomorphs(mycelial threads) often 
present at base of stalk or in surrounding humus; cap cuticle cellular (see Agrocybe, p. 467) 

31. Not as above; fruiting body usually small and stalk usually siender; cap cu ticle not cellular 

(see Gaterina, Tubaria, Si AUies, p. 399) 

32. Cap and stalk pale yeilow to pale cinnamon or pinkish-cinnamon; cap not transluce nt-striate 

when moist, cap convex. to plane or slightly umbonate . . P. scamba (set F. spumosa, p. 394) 

32. N ot as above ***** 33 

33 , S ta lk w i t h sca ttered patches of ve il re mnan ts over lo w er p o rti on; ea p co n vex t o pla ne at mat u n ty * 

with an incurved margin when young; giils nor dccurrent; very common in the spring and early 
summer under mountam conifers(on rotten woud or in lignin-rich humus), but also occurnng 
in ot her habitats P . vemalis(zce P, mut abi/is, p. 395) 

33. Not as above (see Gaterimt, Tubaria, Sl Allies, p. 399) 

34. Cap viscid when motst* olive or oli ve-ti nged - — 

P. myosotis ( -N aematoloma my osot is) ( see JV. dispersum. p. 384) 

34. Cap nol viscid* yeilow lo olive-yellow * * * * - * * - 

P. e fongat tpes (-b>aemutoioma eiongoium) { sec M dis per sum. p. 384) 

Photiota astragalina (P ink ish-O range Pholiota) 

CAP 2-5 cm broad, bell-shaped or obluse becomingconvex* umbonate, plane, or with an 
uplifted* often wavy margin in old age, surface smooth, viscid or slimy when wet butsoon 
dry; b right red d ish-o range to pinkish-orange, the margin s o mel i mes paler, fading some- 
what in age and often developing blackish discolo rations; margin often hung with veil 
remnants when young. Flesh thin, orange to yeilow; taste bitter. GILLS typically adnexed 
or notehed oreven free* close^bright yeilow or yeilow- o range* discoloring where bruised or 
in age, STALK 5-12 cm long,4-7 mm thick* equal or tapered toward base, fibrillose* with- 
out scales* hollow, sometimes sinuous, pale yeilow* the base often oranger or discoloring 
brownish. VEIL yellowish* leaving remnants on cap margin or disappearing. SPORE 
PRINT brown; spores 5-7 * 3. 5 -4. 5 micro ns* elliptical, smooth. Chrysocystidia present 

HA BIT AT: Sca ttered to gregarious or in small c lusters on rotting c om fers; widely dis- 
tributed. It is especially common in the Pacific Northwest and northern California in 
the late summer and fali; i have not seen it in out area, 

EDI BI LIT V: Incdible because of the bitter taste. 
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COMMENTS: The brilliant pinkish-orange cap plus the yellow gilis, brown spores, and 
growth on conifers make this otte of our most distinctive as well as beautiful Pholiotas. It 
is reminiscent of Naematolama , but has paler { bro w ner) spores and a viscid cap when wet. 

Pholiota malicola group (Forgettable Pholiota) 

CAP 3-8 (15) cm broad, convex becoming plane or slightly umbonate; surface viscid or 
dry, smooth or with a few ve i l remnants at margin,yeUowtoochraceous-tawny T orange, or 
orange-buff, fading somewhat in age; margin often wavy. Flesh pailid or yellowish; odor 
mild or fa in tly fragrant; taste mild. GILLSdose, adnexed or notched, yellowish becoming 
rusty-brown or cinnamon-brown. STALK 4-15 cm long, 0.4-1 (2.5) cm thick, equai or 
tapered down ward or enlarged al base; solid, dry, flbriUose but nol scaly; pallid or yellow- 
ish above, darker (tawny or eolored like cap) below, becoming rusty-brown in age from 
falling spores. VEIL fibrillose, disappearing or forming a slight ring or zone of fibrils near 
top of stalk. SPORE PRINT rusty-brown; spores 7.5-1 1 * 4. 5-5 .5 microns, elliptical, 
smooth, with an apieal germ pore. Chrysocystidia absent. 

HA BIT AT: In groups or dusters on rotting logs and stumps, wood chips, etc.; w idely 
distributed. It is fair Ly common in ourarca in the fall and winter. 

EDIBILITV: Unknown. 

CO MM EN TS: This forgettable Pholiota is a me robe rof the so-called 14 P. alnicola com- 
p lex” — a group of difficult- to-di sting uish, scale-Iess( but not veiMess), yellowish to rusty or 
tawny, wood -in ha bi ting species. They are reminiscent of Naemato lomas in their color 
and cl u s te red growth habit, but differ in ha ving rusty-brown or cinnamon-brown spores. 
They also approach Gymnopilus, but the species in that genus have oranger spores. 
Clumps growing in wood chip mulch might be confused with P . terrestris, but that species 
has smail scales on the stalk below the veil. Closely related and/ or superficially similar 
Pholiotas include: P. flavida* with slightly smaller sporesand a frequently fragrant or at 
least distinctive odor; the U true" F. alnicola , with a mild to bitter taste and yellowish or 
olive-tinged cap; P, spimtlifera and P> fibrillosipes, with smaller spores, a viscid cap and 
conspicuous cy stidia on the giil faces, found in groups or dusters in soil, mulch, and saw- 
dust (veil remnants whitish in former, yellow to orange in latter); F. subochracea, with a 
viscid, pale yellow to ochre cap, long (5 cm or more) stem, chrysocystidia, and small 
spores (5-6 microns long), found in the Pacific Northwest; P.proUxa, likeP. subochracea 
but larger-spored, common in eastern North America, often in large clusters m low 
hard wood f orests or botlomlands; and F, multifolia, also eastern, with a dry yellow cap 
and tendency to bruise rusty-brown or orange-brown. None of these are worth ealing. 

Pholiota malicola group commonly grows mtufts or clusters on dead wood and in wood chip mulch. 
These ral her small specimcns have a yellow cap and practically smooth (scate-Iess) stalk. 




Phoiiota terrestris is common on iawns and along ro ad s and trails. li usually gro ws in tufts or elusters 
on the grou nd , rare ly on wood * N ote sca ly stal k ( t he sca les ca n be la rge or smal i) ; sp ore pri m i s bro wn , 
(Joel Leivick) 


Phoiiota terrestris (Terrestrial Phoiiota) 

CAP (1) 2-8 (10) cm broad, obtusely conicai or convcx bccoming plane or somcwhat 
umbonatc; surfacc usually with dry fibnllose scales, bul viscid or slimy in wet weather 
bcncaih the scales, which sometimcs wear off; color variable: dark brown to light brown, 
grayish- or yellow- brown, or tawny, the sca les darker; margin sometimcs s trea ked, often 
hung with veil remnants. Flesh white lo watery yellow or brown, thin. G1LLS attachcd 
(usually adnatc), close* at First pallid to grayish, then duil brown lo duli cin na mon- brown. 
STALK 3-10(13) cm long,(2)4-IO mm thick, cqual or narrowed below, stender, solid or 
bccoming hollow, dry, pallid to buff t or brownish toward base; covered with brown scales 
or patches below the veil. V L1L fibriilose, w r hitish, forminga slight superior, fibrillosering 
or zone on stalk, or disappearing, SPORE PRINT brown; spores 4. 5 -7 * 3 .5-4 .5 microns, 
ellipticak smooth. C hrysocy stidia present on gilis. 

HABIT AT: Ingroupsorclusters on the gr ound,espedal!y along roads, paths, and mother 
disturbed areas; also on Iawns, lignin-rich debris, rarely on oraround old stumps. It is 
widely distributed and especially common along the w'est coast (including our area) 
in the fa 11 and winter. Single individuats are occasionally fo und, but lufts or clusters are 
the rule. 

EDIBIMTY: Edible bul thin-fleshed, insipid, and usually wormy to boot. 

COMMENTS: Our most common Phoiiota , this is the only veiled, brown-spored mush- 
room that kabitually grows in dusters on the ground (several dark-spored Psathyrcllas 
also do). The scaly stem and evancscent vcil are good secondary Fieldmarks, but the color, 
viscidity, and degree of scaliness cxhibited by the cap vary considerably according to age 
and weather conditions. The veil does not form a prominent ring as in the white-spored 
honey mushroom (Armitlariella mellea ) t but after collapsing it traps falling spores and 
turns brown as in Cortinarius. P+ squarrosoides (see commcnts under P , squarrosa ) is 
very closely related to P. terrestris , but has paler scales and is not terrestrial. 

Phoiiota squarrosa (Scaly Phoiiota) Color Plates 96, 97 

CAP 3-10 (15) cm broad, obtuse or convex becoming broadiy bcIFshaped to slightly 
umbonate or plane; surface dry, pale tan to straw color, buff, or pale yellow- brown, or in 
age darker yellow -brown or sometimes greenis h-yellow toward the margin; c o ve red witha 
dense layer of upright or recurved, often darker (brown) scales; margin ineurved at First 
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and often fringed copiously with veil remnants. Flesh pale yellowish, rather pliant; od or 
mild in some forms, distinet ly garlic- or omonlike in others; taste mild or rancid. GILLS 
crowded, adnexed to adnate to slightly decurrent, pale yellowish to buff or tinged gray, 
then often developinga greenish tinge before finally becoming brown or du 11 rusty-brown. 
ST AL K 4- 1 2 cm long, 0.5-1 .5 cm thick, cq ual or tapered do wnward, solid, smooth above 
the veil covered with erecl or recurved scales below (like on cap); colored like cap or 
becoming darker brown or reddish-brown below. VEIL membranous-fibrillose, forming 
a fragile, often torn, superior ring on stalk or only leaving shreds on cap margin. SPORE 
PRINT duli rusty-brown; spores 5.5-9 * 3.5-5 microns, elliptical, smooth, with a germ 
pore. Chrysocystidia present on gilis. 

HA BIT AT; tn tufts or de nse c lusters on wood, usually at the bases of trees (both hard- 
woods and conifers); widely distributed. It is very common on aspen and spruce in the 
Rocky Mountains and Southwest during the summer. It is atso common on aspen in the 
Sierra Nevada in the summer and fail, but 1 have never seen it on the coast. 

EDIBILITY: Not recommended. Some people eat it regularly but others havesuffered 
severe stomach upsets and old specimens are often rancid-t asting. 

COMMENTS: A bcautiful and memorable mushroom in its prime, theerect or recurved 
scales on the cap and stalk plus the tan to pale tan color and brown spore print set this 
species apart . The cap is not viscid as in most Pholiotasand the garlic od or, when present, is 
also distinetive. It is usually found on wood, whereas P. terrestris , which is closely related, 
typically grows on the gro und. O ther species: F. squarrosoides (COLOR PLATE 98) 
is a very si mi larand edible scaly species with a somewhat paler(whitish to pale tawny or 
yellowish or light brown) cap and mild od or. Its gilis are never greenish and in age or wet 
weather the cap becomes viscid from a gelatinous layer beneath the scales. It occurs on 
hardwoods such as maplc and alder, and is mueh more common than P. squarrosQ in 
nort hern California and the Pacific Northwest. In addition to the color platc, a young 
cluster is shown on p. 385. Another similar but unidentified species with a very distinetive 
citrus fragrance occurs in New Mexico. 

Pholiota aurivella group (Golden Pholiota) Color Pia te 95 

CAP (3)5-I6cm broad, broadly bell-s haped or convex becoming broadly umbonate or 
plane; surface very sticky-gelatinous or slimy when moist (but may dry out), pale to dark 
yellow, tawny, gold en- orange, or rusty-orange (or somet i mes rusty-brown when young), 
decoratd with darker scales (the scales large and flat tened to slightly recurved and 
triangular to strap-shaped or spotlike) that sometimes wcar away or wash off in age; 
margin often hung with veil remnants when young, Flesh pallid to yellowish, soft in age. 
GILLS close, adnate or notehed, pallid to yellow becoming brown to rusty-brow r n or 
even browmsh-orange in age. STALK 4-15 cm iong, 0.4-2. 5 cm thick, eq ual or tapered in 
either direction, central or off-centcr, dry and more or less smooth above the veil, scaly 
below 1 (the scales usually not viscid); yellow to pale yetlow-brown or colored like the cap 
(but often paler). VEIL fjbrillose, whitish or yellowish, forming a slight ring or fibrillose 
zone on upper stalk ordisappearing. SPOREPRINT brown, spores8.5-10* 5-6.5 microns 
(but see comments!), elliptical, smooth, with a germ pore. Chrysocystidia often present. 

HABIT AT: Gregarious (often tufted or clustered) on living or dead hardwoods and 
conifers; widely distributed. In our area this species"complex” occurs rarely on hardwoods 
in the fail and winter, but it is a very prominent fungal feature of the coniferous forests 
of the Rocky Mountains, Southwest, Sierra Nevada, and Pacific Northwest, es pecially in 
the summer and fall. In the Southwest I have also seen large fruitings on aspen. 


Pholiota aurivelh gro up. Note extremely slirtiy cap with large scattered soa les. Cap color ranges From 
yellow tø bright tawny- or rusty-orange, These spccimcns, which have bright rusty caps, were gro wing 
ona dcad oak; thcy arc prøbabJy P, timoneila or P. squarroso-adiposa{scc comments bclow). 


EDIBILITV; To beavoided. Somc boøks list il as edible, but many people havesuffered 
gastric upsets af ter eating membcrs of this species “c ompi ex." The texture is rat her so ft 
and gelatinous anyway, and it is said to taste "iike marshmallows without the sugar." 

COMMENTS: This striking mushroom and its ioøk-alikes (see below) are easily recog- 
nized by their scaly stalk, brown spores, and yellow to orange, viscid cap with large 
spotlike darker scales. The honey mushroom (ArmiUanella mellea) is somewhat similar, 
but is not as bright Jy cølored and has white spores. Disti nguishing species wilhin the 
P. aurh ella “complex," however, is not so easy. Many variants have beendescri bed (e.g., 
P, connata, with a thinly viscid stalk and P~ abietis t with pale brown immature gilis), bul 
recent cultural studies have re vea led the presence of three widespread, no minier breeding 
species which differ principally in spore size: P . aurivelia, with spores 8,5-10 * 5-6.5 
microns, P* timoneila (~P> squarroso-adiposa}, with spores 6. 5-9. 5 * 3. 5-5. 5 microns 
and apparenlly the most common of the three in North America; and P. adiposa, a hard- 
wood-lover with even smaller spores (5-6 * 3-4 microns) and often viscid scales on the 
stalk. To complicate matters, there are some ot her closely relatcd species, including: 
P. aurivetiaides, with even larger spores than P. aurivella; P. hiematis ; foundon nort her n 
conifers usually late in the fall, with viscid scales on the stalk and pallid, yeUow-edged gills 
when young; and P\ JilamentosQ, with a lemon-yellow lo greenish-yellow cap and a thick, 
persislent annulus (ring) on the stalk, also found with conifers. Whew! 

Pholiota f lammans (Flaming Pholiota; Y ellow Pholiota) 

CAP 3-8 (10) cm broad, convex or obtuse becoming broadly umbonate to nearly plane; 
surface brilliant yellow or at times dark yellow or tawny at the center, covered with bright 
yellow scales which may wear off in age; dry or in wel weather sømetimes viscid beneath 
the scales; margin usually fringed with veil remnants. Flesh fairly firm, yellow. GILLS 
usually adnexed or notehed, bright yellow becoming rustier in age, close. STALK (3)5-10 
cm long, 4-10 mm thick, equal or slightly thickerat base, bright yellow or the base slightly 
darker; smooth above the veil, sheathed witha dense layerof recurved yellow scales below; 
not vi se id .VEIL bright yellow, d i sappea ring ør form mg a slightsuperior ringørfibrilløse- 
cottony zone on stalk, SPORE PRINT brown; spores 3-5 * 2-3 microns, oblong to ellip- 
tical, smooth. Chrysocystidia present on gills. 
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HABIT AT: Solitary or tufted ønconifer logs and slumps; widcly distributed in northern 
North America, not common. In California it fruits in ihe fali and winter, bul is rare. 

EDI Bl LITY: E di ble, but not choicefsee comme ni s on edibility of P. auriveila). 

COMMENTS: The brillianl yellow color sets apart this beautiful mushroom, It is most 
likeiy to bc con fused with the P. auriveila group, but the cap isdry to only shghtly viscid and 
the scales on the stalk and capare yellow rathert han rusty, cinnamon, or brown. P. adiposa 
{see comments under the P. auriveila group) is somew r hat similar, but fa vors hard woods. 

Pholiota albocrenulata 

CAP 3-10 ( 1 5) cm broad, broadiy conical or con vex becoming broadly umbonate to nearly 
plane; surface viscid or slimy when moist, orange-brown to dark rusty-brown or reddish- 
brown, becoming dark vinaceous-brown in age, and adorned with scattcrcd brown fibrsl- 
lose scales (veil remnants), margin often fri nged with veil remnants. Flesh thick, whitish, 
taste mild or bitter. GILLS cl ose, notched or adnate to si ightly dec urrent, whitish be- 
coming grayish and finally brown, the edges finely scalloped and white or beaded with 
tiny w r hite droplets. ST ALK 3-10 ( 1 5) cm long, 0.5- 1 ,5 cm thick, more or less equal, rather 
fibrous, stuffcd or hollow; pallid or grayish above, brown to reddish-brown (like cap) 
below, with scattered brown scales below the veil; often curved. VEIL fibrillose-cottony, 
forming a slight superiorfibrillose ring or zone on stalk, ordisappearing. SPOR E PRINT 
brown; spores 10-15(18)* 5-8 microns, elliptical, smooth. 

HABIT AT : Solitary or in small groups ( twos and threes) on stumps, logs, and li ving trees, 
usually of hard woods (especially maple and elm); widely distributed, but seldom found 
in quantity and apparently absent on the westcoast. I havecollccted it twice i nNew Mexico 
in August— once on a ponderosa pine and once on an aspen. 

EDIBILITY: Said to be harmless, but seldom eaten. 

COMMENTS: Though not often eneountered, this is a striking mushroom by virtue of 
its reddish-brown to dark brown, scaly, viscid cap and white-edgcd gilis. Microscopically 
it is close to Stropharia, and is placed in that genus by some mycologists (along with 
se veral ot her Pholiotas, e.g., P. subcaerulea and P, aibivelata). 

Pholiota lubrica group (Lubricous Pholiota) 

CAP 3 -JO cm broad, convex becoming plane or some ti mes with an uplifted, w r avy margin, 
surface viscid or very slimy when moist, smooth (but see comments), color variable: dark 
reddish-brown to rusty-brown, rusty-orange, or ochraceous-tawny at the center, often 
paler (y ello wish oreven whitish) toward the margin, which is often hung with veil remnants 
when y oung. Flesh fai rly thick, w hitish to watery yellow or greenish-yellow, GIL LS adnate 
to adnexed, close; whitish, yellow, or some time s greenish-yellow, becoming brow r n or du 11 
cinnamon as the spores mature. STALK 5-10 cm long,(0.4)0.8-1.5 cm thick, more or less 
equal, smooth above the veil, usually with small scales below which may wear off; white or 
yellow, the scales often darker; sometimes brownish-stained in age. VEIL fibnllose to 
so me w hat mem bra no u s, fo r m i n g a si i gbt su pe ri o r ri ng or fi b n ! I ose zo ne on sta I k . SPO R E 
PRINT brown; spores 5. 5-7 * 3-4.5 micro ns, elliptical, smooth. C hrysocystidia absent. 

HABIT AT: Solitary, scattered, or in groups in humus and on woody debris in woods; 
widely dist ri buted, Fai rly common in our area in the la te fali, winter, and early spring, 
especially under pine. 

EDIBILITY: Unknown, 




l^ft: Pholiota velaglutinosa has a vinaceous-brown cap and slimy veil. Right: Fhotiota ferrugineo- 
luiescens has a rusty-orange cap, dry veil, and scaly stalk, Boih species are discussed under the 
Pholiota lubrica group, 


COMMEN TS: The above dcscriplion will more or less flt a large number of Pholiotas wit h 
a viscid-slimy cap and scaly stalk that grow sohtary to grcgarious(but nol ofien clustered) 
in humus or on rotting wood. They are particularly prevalent underconifers but also occur 
with hardwoods, and their identification is best )eft to phohotologists. The “true’* P. 
lubrica is said to have a dark brown to reddish-brown cap witha paler or whitish margin. 
Some of the ot her commoner species or variants are; P. ferntginea, wit h an oranger cap; 
P, ferrugineø-lutescenx, occasional in our area, with a slightly oranger cap and a ihicker 
white stem ihat stains yellow; P. sublubrica, with brownish veil remnants on the cap and 
a thicker {1-1.5 cm) stem; P, velaglutinosa, with a bright to dark reddish-brown or brown 
cap thai lacks veil remnants and a vise id or glutinous veil, so me ti mes a bundan t in our 
Coastal pine forests (see photograph); P* lenta, with a pale capf whitish to buff or sometimes 
tinged ochre or gray or pinkish) that features whitish veil remnants; and P, decoraia, with 
a fibnllose-s trea ked cap thai is dark vi naceous- brown to reddish-brown with a paler 
margin and has rows of concentrically-arranged veil remnants when young, common in 
the Pacific Northwest and Rocky Mountains. Also see P. spumosa % which lacks scales on 
stalk, and P, albivelaja (under Stropharia hornemannd), which has a membranous ring. 

Pholiota brunnescens (Charcoal Pholiota) 

CAP 2-7 cm broad, convex to plane or with an uplifted, often wavy margin; surface vise id 
or very slimy when moist, smooth or with small scattered whitish veil remnants; 
chest nul- brown to dark reddish-brown to orange-brown, tawny, or dark yellow- brown, 
sometimes fading in age to duli orange; margin often paler Flesh rather soft, dingy 
brownish; odor usually mild. G1LLS adnate to adnexed, crowded, narrow, whitish or 
grayish orpaleyellowish, becomingdull cin na mon- brown tobrown mage, STALK 4-6 (9) 
cm long*(4)7-l£) mm thick, equal, whitish to pale yellow, often darkeningsomewhat below r 
in age or staining tawny when håndled; covered with numerous small yellow ish, fibrillose 
scales (usually arranged in concentric belts) below the veil. VEIL fibrillose, lemon-yellow, 
usually disappearing or formi ng only a slight superior ring on stalk. SPORE PRINT 
brown; spores 6-7 * 4-4.5 microns, elliptical, smooth. C hrysocy stidia absent. 

HABIT AT: Scattered to densely gregarious or clustered on wood orsoil in recent ly burned 
areas; locally common in its favored habitat through out the mushroom seas o a It is 
known only from the West, but the si milar P highlandensis { see comments) is w id esp read. 
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Pholiota bnmnescens is one of several chajcoal-lcving Pholiotas, Note slimy eap and the scales 
on the stalk, The scales are yellow when young but turn brown as they trap discharged spores. 


EDIBILITY: Unknowm 

COMMENTS: This is one of several closely-related Pholiotas that fruit only on charred 
soil or wood. It is dis ti ngu is hed by its sticky-siimy, tawny to orangish to dark reddish- 
brown eap, scaly stem, brown spores, and yellow veil. The other common ash-lovers 
have slimmcr siems (2-6 mm thick). They include: P* highlandensis (~P. carbonaria of 
Europe), widely distributed, withawhitish veil and slightlysmallercapiP.rørfcøflflna, with 
a rusty-red lo reddish veil; F, Julvozonata, with an orange-brown or russet-colored veil; 
and P. suhangutoris, with a small cap that is only slightly viscid(if al all) and a pallid ved. 


Pholiota spumosa (Siender Pholiota) 

CAP 2-6(8) em broad, obtusely conical or convex becoming umbonate or plane; surface 
smooth or appearingfibhllose or streaked, viscid or slimy when moist; color variable bul 
usually olive-brown when young becoming brown to tawny or tawny-ochre at the center 
and yellow to dingy gree rush- yellow toward the margin, Flesh yellow or greenis h-yellow, 
soft, thin; odor mild. CILLS close, adnate or notched, yellow to pale greenish-yellow, 
becoming grayish or tawny and finally brown. ST ALK 3-7 (10) cm long*4-6(8) mm thick, 
more or less equal, fibrillose but not scaly, yellow to pale greenish-yellow above, becoming 
sordid brownish below or from the base upward. VEIL pale yellowish or whitish, delicate, 
fibrillose, disappearing or leaving slight remnants on cap margin and stalk. SPORE 
PRINT brown or duil rusty-brown; s pores 6-9 * 44.5 microns, elliptical, smooth. Chryso- 
cystidia absenh 

HABIT AT: Solitary to widely scattered togregariousortufted onground anddebris under 
conifers, widely distributed, Fairly common in ourarea in the fali and winter under pine, 
but rarely fru i tin g in large numbers. 

EDIBILITV: Unknown. 

COMMENTS; This species belongs to a complex group of Pholiotas with yellow to 
greenish-yellow flesh and gi Ils, a viscid to slimy cap, and an e vanescent veil. The ved is not 
slimy as in P. velaghitinosa, nor is the stem scaly below the veil as mtheP. lubrica group. 
Other species: P. graveolens is similar but has a strong odor I n ourarea 1 have also found 
P. scamba t a small species (cap 1 ,5-3 cm broad) with a whitish to pale yellow orcinnamon- 
tinged cap and thin(l-3 mm) fibrillose or woolly stalk. It grows ingroups or small dusiers 
on dead conifer logs, sticks, etc. Also see comments under the P. lubrica group. 
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Pholiota destruens (Destructive Pholiota) 

C AP 5-20 cm broad, convex becoming broad ly convex or rardy piane; surfa ce slighlly 
viscid when moist, white to creamy, buff, or at times ochre to brownish, covered with soft 
or cottony, whitish to buff scalcs or patches which may be come matted or washed off in 
age; margin often shaggy from ved remnants. Flesh thick, white, firm, GILLS adnate or 
notehed, elosc, white becomingdulJ brown todeep rusty-cinnamoo in age. ST ALK(3)5-1 5 
cm long, 1 -3 cm thick, equal oreniarged below, central oroff-center,soiid, hard, white, but 
often developing brownish stains below in age, smooth above the veil, at firsl clothed with 
whitish to buff scales and patches below. VEIL cottony, white, forminga slight superior 
ring on stalk, or disappearing. SPORE PRINT cin na mon- brown; spores 7-9.5 * 4-5.5 
microns, elliptical, smooth, with a germ pore. Chrysocystidia absent. 

H A Bl T A T: S olita ry oring ro ups o r c 1 ustc rs on d ead c o tton wo o d a nd p o pla r or someti mes 
aspen or willow, especialty on the cut ends of logs; widespread. It is particularly com- 
mon in the vallcy s aod bottomlands of the West, where Lombardy poplar and cotton- 
wood are so pre valent. 1 have seen it in Oregon, New Mexico, and theSacramento Valley 
in California, but not on the coast. It usually fruits la te in the season. 

FDI BI IJT Y: Edible, but rather tough and poorlyTlavored. 

COM MENTS: This large Pholiota is distinet by virtue of its pa le overall color, soft whitish 
veil remnants {scales or patches) on the cap, thick hard stalk, brown spore print, and 
occurrence on poplar (or sometimes willow). Its name refers to the faet that it rapidly 
destroys the wood on which it feeds. 

Pholiota mutabilis (Changeable Pholiota) 

CAP 1 .5-6 cm broad, obluse becoming convex, broadiy umbonate, oreven plane; surface 
smooth, hibricous or slig ht ly viscid when wct, hygrophanous: rus ty- brown to orangc- 
brown, redd is h- brown, ortawny when moist, fading fromt hecent er outward to yellowish- 
brown, ochre, or yellowish-buff as it dries (often iwo-toned: ycllowish at center and 
browner loward margin); margin translucent-striate only when moist Flesh thin, white 
or tinged brown. GILLS adnate toslightiy dccurrcnt,closc, pallid soon becoming brown or 
duli cinnamon. STALK 3-10 cm long, 2-10(12) mm thick, equal or tapered loward base, 
stuffed or hollow, smooth and whitish above the ring, becoming brownish below and 
covercd with numerous small, often recurvcd scaies(at least whenfresh), base sometimes 
black ish-brown in age. VEIL whitish, forrnmg a small membranous or fibrillose superior 
ring on stalk, or sometimes disappearing. SPORE PRINT cinnamon- brown; spores 
5. 5-7. 5 * 3.5-5 microns, elliptical, smooth, with a germ pore, Chrysocystidia absent. 

HABIT AT: Typically inclusters — often large- o n logs, stumps, or occasionally buried 
wood; widely distributed and veryeommon, la te summer through earl y winter, but I have 
not seen it in our area. Aithough it is said to prefer hardwoods, I usually find it on conifers 
in northern California and the Pacific Northwest, The fruitings are sometimes so massive 
that the substrate (log or stump) is hidden from view. 

EDI Bl LITY: Ed i ble, but not recommended. Experienced collectors sometimes harvest 
the large clusters, but it is easily confused with the poisonous Galenna autumnalis and 
numerous othcr H LBMY* nf unknown edibiiity. 

COM M ENTS: Also known as Kuehneromyces mutabilis and Gahrina mutabilis , this 
brown-spored “LBM" is best recognized by it smooth, hygrophanous, often two-toned 
eap, scaly stalk with a ring, and pc nc ha ni for growing in dense clusters. The poisonous 
Galer ina autumnalis is quitc simi la r, bul iaeks scales on the stem, has ro ug hened spores, 
and does not usually grow r in large clusters. Several Naematoloma and Psathyrellu species 






Pholiota mutabilis is a n ondescript “LBNT that usuatly fruits in dus ters. Note how theeap is striate 
when moist and becomes two-toned as it loses moisture. Also note how i,talk is scaly below the ring. 


are also similar but have darker spores, O ther species: P. vernalis is closely related and 
similar, but lacks scales on the stem (or has only a few patches) and does not grow in such 
large clusters, It is commoti in the mountains of western North America shortly after 
the snow melis in the spring, but occurs elsewherc also. 


CORTINARIACEAE 



ALMOST every brown-spored, terrestrial, woodland mushroom you find will belong to 
the Cortinariaceae t and many w r ood-in habiting ones will aiso, Likc thcir white-spored 
counterparts, the Trieholomataceae, they are a vast* diverse, and baffling gro up — wilh 
even more species* but fewer genera. The gi lis are not deeply decurrcnt and/ orporoidasin 
the Paxillaceae, and the eap cuticle is typicahy filamentous and the spores pore-less, in 
con t rast to the Bolbitiaceae. The latter chara c ters are m terose opic, but withalittie practice 
the two can be distinguished in the fieid. The Cortinanaceae are prima rily w ood land fungi, 
a dominant fungal feature of cool temperate forests, whereas the Bolbitiaceae are warm- 
w ? eather furgi found mostly in grass, gardens, and dung, Also, with the exception of 
Galerina and Tubaria, the Cortinanaceae tend to be larger, fleshier, and/ or less fragile 
than the Bolbitiaceae. 

As applied to the Cortinanaceae, the term“ brown-spored" is somewhat misleading.The 
spore cotor actually ranges from orange or bright rus ty-orange (G ymnopilus) to rusty- 
bro wn ( Cortirmrius) to duli brown, ochre-brown, or yellow-brown, Mushrooms with a 
filamentous cap cuticle and purple-brown to purple-black spores are traditionally placed 
in the Strophariaceae. However, the difference between “brown” and “purple-brown*’ is 
not alw r ays clearcut* and the two families seem to intergrade via Pholiotaijå brown-spored 
member of the Strophariaccae that is keyed out here in the Cortinanaceae) and Galerina. 
A nother family, the Crepidotaceae, is recognized by some authorities; it is largely tropical 
and composed almosl entirely of rt LBMV* included here under the Cortinanaceae. 
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Thcre are very few estcemcd edibles in the Cortinariaccae The gypsy mushroom 
( Rozites caperata ) is perhaps the bcsl known and most widely collccted , but thcre are many 
more species that are definitely known to be poisonous {particularly in Gaierina, 
Cortinarius, Hebeloma, and Inocyhe ), and hundreds of others have yet to be tested- 
Identification is very difficult in this family, and ha ving access to a microscope does little 
lo expedite the tedious and labyrinthinc idcntification proccss, bccause so little has been 
published on the family and so many species are poorly known or still unnamed- Several 
representatives from cach common genus are included in this book. 


Key to the Cortinariaceae 

1. T ypically growing on wood (may be buned!), wood chips, bark mulch in nurse ries, sawdust, 

fa brie s, or ashes (on bumt ground or wood); neilher the flesh nor the gi Ils lilae or violet . 2 

L 1 ypically growing on the ground (but oceasiønally on very rotten wood); gilis and/ or Cesh 
violet or lilae in same cases - * ■ 8 

2- Stalk poorly de veloped ( lateral lo off-eenter) orabsent at maturity; on wood or various fabrics 

T , . , , , Crepidotus, p- 405 

2 . Stalk well-de vel oped , cent ral t o some w hat of f-ce nte r b ut not late ra I; not f ou nd o n fa brie s . 3 

3. Spore print rusly-orange to bright rusty-brown; cap not normally viscid or slimy; gilis usually 

ydlow to orange or rusty-orange; stalk fleshy ihough sometimes elender Gymnopiius, p. 407 
3 Nol as above; spore print dif ferent coiored (inel udi ng duller rusty-brown or ochre-brown) 4 

4. Fresh fr ni tin g body small and dark red to wine-colored , . Gatetino, Tttbaria, & AU i es, p. 399 

4. Not as above - — - 5 


Veil absent ~ - ^ 

Veil present ( check young specimens because it may disappear) - - ■ * 7 

Giils free at maturity; spore print pinkish-cinnamon . . - . . . (see Pluleaceae, p, 253) 

N ot as abo ve . . . - 25 

Stalk fleshy, or if thm ihen not particularly fragile and sometimes seaiy below the veil; cap 
usually larger than 5 cm broad (but sometimes smaller), so nte tunes dry but more often viscid 
and usually not trans lu cent-stnate when moist, cap sometimes brightly coiored, sometimes 

growing in large c lusters - (see Stropha ri ateae, p. 367) 

Stalk thm (less than 5 mm), usually hollow and fragile and without scales; cap small (usually 
less than 4 cm) and dry, or if viscid then ty piea I ly also hygrophanous and trans lucent-striate 

when moist; cap usually dull-eolored, not typically growing in large clusters 25 

Spore print reddish or with a greenish or olive tinge when moist; gills reddish when young; cap 
powdery and small (up to 5 cm broad) and dull grayish to brownish; not common ........ 

(see Agarkaceae, p, 310) 

Not as above; very common - ■ * 9 

Membran ous veil present when young, usually forming a disti net an nu lus (ring) on stalk - 10 

Veil absent, or if present then cobwebby, silky, hairy, or slimy but nol membranous 13 

Stalk thick and fleshy (at least fi mm thick, usually more) and for giils purplish when young 1 1 
N ot as above - ........... - 12 

Veilcovehngthegills well into maturity or tending to shred radially rat her t han break away from 
the cap; fruitmg bodv tending to develop underground(øccasionally surfacing in wet weather); 

associated with mountain con i fe Hi Cortinarius, p. 4 1 7 

Not as above; developing above the ground RozitesÅ Phaeotepiota f p. 41 1 

Cap disti netly viscid or shmy when fresh, sometimes with scales; stalk often seaiy or cottony or 

shaggy below the veil ■ - ■ (see Strophariaceae, p, 367) 

Cap not viscid or only shghtly so and not seaiy; stalk not normally cottony, shaggy, or seaiy 
(but may be fibri Ilose) ... . . Galerina, Tuba na, & All tes, p, 399 

Stalk la pered below to form a '"tap root" that extends deep into humus; veil tf ton/; spore print 

typically rusty-brown to cinnamon-brown - Phaeocollybia, p r 41 3 

Notas above; “tap root” absent, orif present then aveil also present (when young) and/ or spores 
differently coiored . . . . . * - • * * ^ 
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14. GjIJs brighily colored (yellow, orange, red, blue, green, purpie), al Jeast when young; cap nol 
typically translucent-striate when moist . 15 

14. Gilis nol brighily colored ( but may be dingy yellow, tawny, etc.) and; or cap translucent-striate 

when moist + . , . . . 17 

1 5, Cobwebby, silky, or hairy veil present when yoimg; cap viscid or dry; spore print rusty-brown 

to cinnamon (but not rusty-orange); giils variously colored; common , . Cortinarius, p. 417 

15. Veil absem; cap not typically viscid; spore print orange to msty-orange or duil brown toyellow- 

brown or obve-brown; gilis yellow to orange or rusty-orange; not very common . _ 16 

16. Spore print orange lo rusly-orange or bright rusty-brown Gymnopiiu$ r p. 407 

16. Spore print brown to olive-brown (see Pajullaceae, p. 476) 

17. V o 1 v a p rese ni at base of stal k; spo re print redd ish or p in kish -ci nna m on ( see Pi uteaceae, p. 253 ) 

17. N ot as above; volva absent or spore color bro wner or rust ler . . IS 

18, Cap typically viscid or slimy when moist. usually smooth (hald) or with a few scattered scales 

or veil remnants , , 19 

18. Cap typically not viscid, but somelimes slightly tackyin wet weather; cap surface smooth or silky 

to fibrillose, woolly, scaly T or powdery ....... 24 

19. S tal k d isti net ly viscid or si imy fr om t he remai nsofas li my vei 1; spore p ri nt ty pical ly rusty-bro w n 

to cinnamon Cørtinarius, p. 4 1 7 

19. Nol as above 20 

20. Cap usually small (up to 4 cm broad) and siriate when moist; sialk thin, i.e.. 1-3 (5) mm thick; 

fru i ting body fragile; often found in moss Gaierma, I ubar ia, & AUies, p. 399 

20. Not as above , . 2! 

21 Veil present, at leasi when young (check se veral specimens if unsure). usually but not always 
leaving traces on the stalk in the form of ha irs, scales, or an anmilus (ring) . 22 

21. Veil absent in all stages Hebelomu, p. 463 

22. Spore print typically rusty-brown to cinnamon-brown; veil cobwebby or silky; stalk usually 

lacktng scales beiow the veil, usually (but not always) at ieast l cm thick; spores roughened 
■ ■ . Cortirmriua, p. 417 

22. Not as above 23 

23. Od or often radishlike or spermatic and / or taste bitter; gill edges often whitish; stalk apex often 

powdery. scurfy, or with small flakes; cap viscid but not often slimy; spore print duli brown 
(not cinnamon- or rusty-brown); nor typical ly growing in large dusters from a common base 
Hebeloma , p. 463 

23. Not as above; somelimes growing in cl usiers (see Strophariaceae, p. 367) 

24. Spore print ycllow-brown to tan to duli brown, orif r usty- brown or cinnamon the n fnat ing body 

often tawny or yellowish, translucent-striate when moist, and often growing in moss; spores 
smooth or roughened ......... 25 

24. Spore print typically rusty-brown to cinnamon-brown; cobwebby or silfcy veil present when 

young, often leaving hairs on stalk; stalk thick or thin but not usually fragile; spores roughened 

* • * * Cortinarius, p. 41 7 

25 Od or spermatic or like green corn(crush the cap if unsure!); spore pnnt dull brown or du 11 yellow- 

brown Inocybe , p, 455 

25 . N ot as above 26 

26. Spore print duti brown or dull yelJow- brown; cap usually opaque and small or medium-sized, 

often umbonate and/ or with easily-splitting margin (especially in age); surface of cap usually 
silky, hairy, or scaly, gill edges often whitish; giils typically rwi decurrent; very apex of stalk 
often minutely powdered, flaky, or scurfy; aften growing in groups but not usually in clustem 
. . 4« . Inocybe, p, 455 

26. N ot as above * . . . . 27 

27. Veil present at least when very young; stalk with small scales (often somewhat concentrically 

arranged) beiow the veil (see Stropfiariaceae, p. 367) 

27. Not as above; veii absent or present; stalk not normally scaly, but may have fibrils r . r . 28 

28. Stalk typically 4 mm or more thick; cap typically 4-10 cm broad ... 29 

28. Not as above (usually smaller) Gakrino, t ubtiria, & AUies, p. 399 

29. Spore print reddish- or pinktsh-cinnamon (see Eistolomataceae, p, 238) 

29. Not as above (see Bolbitiaceae« p. 466) 
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Smalt tv nunute, mostty brow nmushroomsf o und on wood, møss, or g to und. C AP lypically sroooth 
orrearly so, often t røns I ucenl-striate luward margin when moist, Gi Li -S brown to rusiy vriawnyat 
maturity. typicaliy adnexed to adnafe (Gåkrina) or slifzhtfy de rur rent { Tubaria), STALK ihm 
(generally iessifwnS mm thiek). J rag de or earntagmous. usually huliowand central. VElLabsCnt 
or prt-senL* somclimcs forming an armulus(ring)on slalk VOLVA abscnl SPORE PRINT vchre- 
brown to cinnamon-hrown or hr an n. Spores smcnlh or roughened, usually Jacking a germ pore. 

Cysltdia usually present on gi il cd ges. Cap culicle usually filamcntuus. 

T H IS is a n artificial grouping of little brown mushrooms .(“ LBM 's”) with bro wnish spores 
and a thin* usually fragile stem- Galerina is a large genus( over 200 species) formerly di vided 
among Pholiota and the obsolete genus Gakra. It can he recognized in the field by its small 
size* yellowish lo brown color, and conical to convex cap, plus the thin stem and brown 
spores, Pholiota intergrades with Galerina. while Conocybe species also have brown 
spores but are usually more conical and have a different type of cell structure in the cap 
culicle (cellular rather than ftlamenious). Also, Conocybes usually grow in grass, dung, or 
cultivated so il, whereas G aler i nas are partial to wood, humus* and moss in fo rests and bogs 
(however, some Galerinas grow in grass and some Conocybes in moss)- 

Tubaria is asmall hul ubiquitousgenus with slightly decurrent gillsand aconvex toplane 
or depressed cap- Jt is most likely to be confused with Agrocybe, which does not usually 
have decurrent gilis* and with Pholiota, with which it intergrades. Several o ther small 
genera are also treated or mentioned here(e.g.* Naucoria, Alnicola . and Simocybe), but 
tbey are differentiated largely on microscopic characters and are of liitle interest to the 
average mushroom hunter. 

Galerina and Tubaria are especially common during dry spells when other mus h ro oms 
are scarce, Several Galerinas are known to contain deadly amanita-toxins. Many others 
have not been tested and all are d ifficult to identify a co mpelling reason to a void eating 
all Galerinas, Tnbarias* and other “LBM V* 

Two Galerinas and two Tubarias are described here* plus one rare but distinetive 
mushroom of uncertain disposition, Naucoria vinicolor. If your w LBM" does not key out 
convincingly, throw it away! For more comments on “LBM see p, 32. 

Key to Galerina, Tubaria, & Altte« 

1. Fru i! mg body dark red tø vinaceous (winc-colored) when fresh . Naucoria vinicolor, p, 404 

I Not as above . ... ........................ 2 

2. Veil present when young, usually forming a small or large annulus (ring) on the stalk (check 

several specimens if possible) ... - ....... ■ - 3 

2. Veil absent, or if present then nol forming an annulus Il 

3 , Annulus promi nent , d istinetly mem br an ous a nd ofte n fla ri ng a nd , or mo va b le; ca p d ry a nd not 

translucent-striaic; cap conical or beJLshaped when young (but may expand), 0-5-2. 5 cm 
broad; spores with a germ pore* cap culicle cellular - (see Conocybe r p. 470) 

3. Not as a bove, cap usually striate when moist (al leasi at margin) and/ or differently shaped 4 

4. Growing on wood or wood chips - 5 

4. Growing on ground (in humus, moss, etc.) 9 

5. Cap t hinly to thickly vjseid when moist 6 

5. Cap nol viscid ............ 2 

6. Cap thinly visrid and translucent-striate when moist; sialk lacldng obvious scales below the 

annulus (ring); spores roughened Galerina autumnalis, p. 401 

6. Nol as a bove; spores s mooth (see Pholiota, p. 384) 

7. Cap ofien with hoary white fibrils or particles when young; gills usually adnatc to decurrent 

................. Tubaria cønfragøsa, p. 403 

7. Not as above 8 
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8. Stalk wil h small or prominent scales or patches of veil remnants below the veil; spores smooth 
- (see Pholiota, p, 384) 

8. Not as above; spores usually roug hened (* alert nu marginalt r(see G. autumnalis, p. 401) 

9, Cap reddish-rinnamon when moist; of ten growing on lawns; known on ly from the Pacific 

Northwest , . . . , . Galerina venenat a (see G. aulumnalis. p. 401) 

9. Not as above; usually growing in moss, grass, orsuampy grnund and / or differcntly colored 10 

10. Cap t ransi ucent- st ri ate when moist Galerinapaiudo&a{ see G . autumnalis, , p. 401) 

10. N ot as above (see A grocybe, p. 467) 

1 1 Gilis usually slightl> dccurrcm; cap conve* to plane or slighlly depressed (not conical and 

not typically tawny or yellow) , 1 2 

IL N oi as above , . . . . 13 

12. Cap and stalk white to grayish; cap often somewhat hairy, especiaJly toward margin, lo und 
m woods; widespread but not common . r , . (set Ciitocybe& Allies* p. 148) 

12. Cap brown when fresh but often fading to bulf or whitish as it dries; found in many habitais 

■ - T ilbar ia furfuracea & ot hers* p. 402 

1 3 . Cap more or less oli ve- brown, growing on wood ; spores smooth Simoeybe centunculus 

13. Not with a bove features . r 14 

14. Stalk or base of stalk blue to blue-green in age; growing in moss or grass (see Conocybe, p. 470) 

14. Not as above * 15 

15. Cap bright yellow when fresh (but often fading) and conspicuously strinte and viscid; entire 

fruiting body withering or dissolving quickly , (s oc Balbitius, p 473) 

15, Not as above .... 16 

16. Spore print ochre-brown to pinkish; odor usually strong and fishy or cucumberlike; cap belt- 

s haped to conical when young, reddislvbrown lo dark brown or blackish ( margin ofte n paler); 
stalk aiso dark, minutely velvety; gjlls with grant cystidia r . , (see Tricholomataceae, p. 129) 

16. N ot as above j 7 

1 7. Growing on decaying wood; cap hairy or scaly or silky and/ or odor spermatic; cap nol viscid 

* - - (sec/nocybe, p, 455) 

17. Not as a bove jg 

18. Cap convex to plane or broadty u mb onat e 19 

18. Cap conical to bdl-shaped or acutely umbonate 24 

19. Lower stalk usually wit h small scales or veil remnants; veil present at least in young specimens; 

cap often viscid when moist; spores smooth; usually found on wood, somel i mes on gr ound, but 
not usually in moss (see Pholiota , p. 384) 

1 9. Not as above; spores smooth or roughened; growing in many habitats, often in moss 20 

20, Cap viscid w hen moist and conspicuously striate; flesh v er; thin; stalk white or yellow and very 

f ragile (2-3 mm thick); entire fruiiuig body withering or decaying quickly; cap cu ticle cellular 

* > * ■ * * - • • * * (see BolbiiiuSt p. 473) 

20. N ot as above 21 

2 h G tils adnate; cap brown but often fading to tan, buff, or even w hitish as it loses moisture; spore 
print ochre to duli brown or tan; spore walJsncarlycolor less and thin, easily break i ng; common 

Tubaria furfuracea Si othefs, p. 402 

21 Not as above 22 

22. Spore print brown; found mostly under alder and willow .... 23 

22, Spore print usually rusty-brown to emnamon-brown (brighter than above); found m many 

habitats 24 

23. Cap dark reddis h-brown .... Atnkola seofeeina 

23. Cap brown to tan or yellow-brown A fnicola melirtides. A. escharoides, & others 

24. Cap usually ydlowish to yellow-brown or tawny or sometimes rusty-brown; veil present or 

absent; usually growing in moss or grass or on wood; cap usually trans! ucent- striate when 
moist; stalk fragile, spores roughened or smooth . . Galerina heteræystis & others, p. 402 
24, Not as above; sometimes growing in moss, but usually on ground and not normally in grass or 
on wood: ve i I always present (at least when ve ry young); stalk nol olien fragile; spores 
roughened (see Cortirtarius, p. 417) 




Galerina autumnalis i$ a deadly poisonous “LBM." Growih on wood. brown spores, and scale-less 
stalk with a small annulus (ring) are ihe main features, 


Galerina autumnatis (Deadly Galerina) 

CAP 1-4 (6.5) cm broad, convex to nearly plane or slightly umbonate; surface smooth, 
viscid when moist, dark brown to yellow-brown or tawny, fading to tan oryellowjshas it 
dries; margin translucent-st riate when moist. Flesh thin, watery brown; odoF mild or 
slightiy farinaceous, GILLS attached (slightly decurrent to adnexed) but often seceding, 
close, yellowtsh to pale brown hecoming rusty-brown or brown, STALK 2-10 em long,3- 
6 (10) mm thick, equal or thicker below, dry, hollow, pallid to brownish, often darker 
betow in age, fibrillose beiow the veil; base often with white mycelial strands. VEIL fibril- 
lose orsomew hat membranous, usually forming a t hin, superior, white ring on stalk which 
is subsequently darkened by falling spores or often disappears in age, SPORE PRINT 
rusty-bro wn; spores 8-1 1 * 5-6.5 microns, elliptical, roughened and / or wrinkled. 

HABITAT: Scattered lo gregadous or tufted on rotting wood and debris of both hard- 
woods and conifers; w idely distributed. Fairly common in our area from fa 11 through early 
spring, espeeially du ring relativeiy dry years. 

EDIBILITY: DEADLY POISONOUS— it contains amanita-toxins! Fortunately, it is 
rarely eaten heeause of its diminutive dimensions and mundane appearance. 

CO M M ENTS: Since this d rab “ LBM ,T is dead ly poisonous, it is importanl to learn its dis- 
tinguishing characteristics: ( 1 ) the rusty-brown spores (2) the small size and t hin stem ( but 
in areas of high rainfall overgrown specimens often occur) (3) the veil which usually (but 
not always!) forms a thin wbitish superior annulus (ring) (4) the growth on wood (some- 
times buried or very decayed). The annulus may turn brown in age or even disappear, so 
it is hest to avoid any mushroom that is rem ote ly si milar, including the ed i ble Phoiiota 
mutabilis, which typically grows in large clusters and has small scales on the stem. Tbere 
are se veral very similar deadly poisonous Galerinas with a thin annulus, including; G . 
marginata, with a moist but not viscid cap, found main ly o n decaying conifers; and G, 
venenat a, with a reddish-cinnamon cap that fades to pinkish-buff or w hilis h in age, 
growing on lawns or buried wood and known only from the west coast. Other species: G, 
paludosa also has a white superior annulus, but it has a long thin stem and grows in bogs; 
its edibility is unknown. 
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CORTINARIACEAE 


Galerina heterocystis 

CAP 5-20 mm broad, bluntly conicai becoming bell-shaped or convex or sometimes 
umbonate; surface smooth, hygrophanous; paie yeilow to pale cinnamon lo tawny and 
translucent-striate when moist, paler (more or less buff) when dry. Flesh very thin, fragile, 
G1LLS elose, usually attached but not decurrent, paleyellowish becoming pale cinnamon- 
brown, STALK 1-8 cm long, F3 mm thick, more or less equal, iubular. fragile, pallid to 
pale yellowish darkening to brown or cinnamon; lower portion faintly fibrillose. VEIL 
absent or rudimeniary. SPORE PRINT pale cinnamon-brown; spores 11-17 * 6. 5-8, 5 
microns, more or less elliptical, roughened to nearly smooth. 

HABIT AT: Scattered to gregarious in damp mossy or grassy places (usually in or near 
woods); widely dis tribut ed. In our area this species and ils n urne rous look-alikes are 
especially common during relatively dry weather when other mushrooms are scarce. 

EDIBIL1TY: Unknown. Do not experiment! 

COMMENTS: There are dozens of Galennas that will more or less fit the above descrip- 
tion, and they can only be differentiated microscopically. Unlike G. autumnalis, the veil is 
evanescent or even absent, but like that species the cap is usually translucent-striate when 
fresh, S orne are found in the woods orat their edges, others frequent seepage areas, still 
o t hers grow on logs or in bogs; most are moss-in habiting, Conocybe species may also 
key out here, but are generally more sharply conicai, not as translucent, and have a cellular 
cap cuticle; they fa vor lawns, dung, or culti vated ground, but a few grow in moss, Psilo- 
cybe and Psathyretla species are also similar, but have darker spores. Other Galennas 
with an evanescent or absent veil include: G. semifanceata, with a fibrillose veil, usually 
found on the ground; G, cedretorum, targer(cap 1-3 cm), witha more or less convex cap 
and no veiJ, found in humus ordebris under conifers; G. hypnorum, minute, with a rudi- 
mentary veil, found on mossy logs; G. triscopa T also minute, but with a sharply conicai 
cap when young, growing on logs; and G tibicystis, growing only in Sphagnum bogs. 
None of these should be eaten. 

Tubaria furfuracea (Totally Tedious Tubaria) 

CAP 1-3 (4) cm broad, convex becoming plane or slightly depressed; surface smooth to 
fmely fibrillose or often with minute whitish flecks and patchesfveil remnants), hygro- 
phanous but not viscid, brown to reddish- brown, cinnamon-brown, or tan when moist, 
fading to buff, pin kish- buff, or whitish as it d ries ( of ten fadi ng in center first); margin striate 
when moist. Flesh thin, brownish. G1LLS close,adnatetos]ightlydccurrent, pale tawny to 
cinnamon or brown. STALK 2-6 cm long, 1-4 mm thick, equal or slightly thicker below, 
co 1 ored more or less like cap or paler, sometimes with whitish flecks, fibrillose, fragile; 
base usually with whitish mycelium. VEIL whitish, fibrillose, evanescent. SPORE PRINT 
ochre-brown to pale ochre; spores 6-9 * 4-6 microns, elliptical, smooth. 

HABIT AT: Scattered to gregarious on ground, sticks, and woody debris in wet places — 

Tubarm furfuracea, the “Totally Tedious Tubaria. ” Note adnate to slightly decurrent gills and ten- 
dency of cap to fade as it loses moist ure. A similar viscid-capped species is also common locally. 



Tubaria furfuracea is a qui messemi al These specimens are taJler than most and theirgills 

are rat her widely spaced. C ould they be a dist in ct species? Does anyone know? Does anyone care? 


woods, vacant lots, landscaped areas, aiong trails, etc.; comtnon and wide ly dist ri buted. It 
seetns to be most abundant when and where ot her mushrooms are scarce— perhaps 
because it is o nly likely to be noticed when and where other mushrooms are scarce. I have 
seen enormous fruitings in wood chip mulch at Golden Gate Park in San Francisco. 

ED1BILITY: Unknown 

COMMENTS: This is it, folks your quimessentiai “LBM" (see p. 32)— as boring as it is 
ubiquitous and as innocuous as it is inconspicuous. The brownish spores, adnate to 
decurrent gilis, thin stalk, and whilish-flecked, hygrophanouseap are thc most distinet i ve 
(or least und isti net i ve) ficldmarks. To say more about it would do the more interesting 
mushrooms in this book an injustice. Other species: The “Totally Tedious Tubaria"' is 
easily mistaken for the “Truly Trivial Tu bar ia,™ T. pellucida, which, however, is slightly 
smaller (cap 0.5-1 .5 cm broad) and has slightly smaller spores, T . tenuis, otherwise known 
as lhe“Truly Trivial AND Totally Tedious Tubaria," is also smaller, but hasacompletely 
glabrous (bald) cap and w idely spaced giils. A small u nide nti fied viseid-capped species 
also occurs in our area, There are various other “LBNtV* belongingtø obscure genera 
such as Simocybe and A Ink o la. You can find more information on these in the key to 
G aler Ina, Tubaria. & Alhes, but doift you have something more exciting to do? 

T ubaria con/ragosa ( N ot S o Tedious T uba ria) 

CAP l -5 cm broad, broadly convex to more or less plane or slightly uplifted; surface moist 
or dry but not viscid; hygrøphanous, brown to vinaceous-brown or reddish-brown to 
reddish-cinnamon w'hen moist, markedly paler (buff to emnamon-buff) as it dries out; 
smooth or often appearing hoary at first from a t hin layer of whitish fi brils or minute scales 
(especially toward the margin, which is striate when moist). Resh thin, fragile, colored 
like cap. GILLS emnamon to rusty-brown to reddish-cinnamon to brown, adnate to 
slightly decurrent, dose, ST ALK 2-8 cm long, 1 .5 -6 mm thick, equai or thicker below, soon 
hollow p , colored like cap or paler, u s ua I ly with h brils or a few small scales below the ring; 
base ty pica lly w ith wh ite myce lial mat , V E I L u s ua 1 ly fo rmi ng a me mb ra no u$, ofte n fla ri ng 
superior ring on stalk, bul sometimes disappeanng or leaving only a fibrillose zone. 
SPORE PRINT brown to dark reddish-cinnamon; spores 6.5-9 * 4-6 microns, broadly 
elliptical, smooth. 

HABIT AT: Gregarious(oftenclustered) on rotting logs, sawdust, etc.; widely distributed. 
I have seen large fruitings in the fail and winter in wood chip mulch, sometimes accom- 
panied by T. furfuracea. 
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Tubaha confragosa, the '"Not So Tedious Tuba ria, ' f is reminiscens ofthe more cominon “Totally 
Tedious Tubaria" ( T . furfuracea), but usually has an annulus (ring) on the Slalk. 


EDIBILITY: Unknown, 

COMMENTS: The presence of a well-defined annulus (ring) -at least in many specimens 
— rescues this "LBM" from the obscurity it so richly deserves. It is slightly larger than 
T. f urf u racea. and is more likely to be cespitose (clustered). It is also known as Phaeo- 
marasmius confragasus små Pholiota cortfragosa, but the hygrophanous, non-viscid cap 
and smooth to only slightly scaly stalk separate it from the Pholiotas of this book. 

Naucoria vinicolor Color Plate 94 

CAP 1 -4 cm broad, convex to plane or obtusely umbonate; surface smooth or finely 
ftbrillose or occasionally Fibrillose-scaly, not viscid, dark red to wine-red (vinaceous), the 
center often darker, Flesh thin, tinged cap color; odor mild. GILLS slightly decurrent to 
ad na te, adnexed, or note hed, close; dark red or vinaceous when young, soon beeoming 
cinnamon or rusty-brown as spores mature. STALK l -7 cm long, 2-6 mm thick, equal or 
slightly thicker below, colored more or less like cap but often overlaid with a fine whitish 
silky-fibrillose coating. VEIL fibrillose, vi naceous T d isa ppea ri ngør formi ngas lig ht hairy 
zone on stalk whieh turns cinnamon from fa I Ung spores. SPORE PRUST cinnamon- 
brown; spores 6.5-8 x 4-5 micro ns, e llip tical or bean-s haped, smooth. 

HABIT AT: In small tufts or clusters(or sometimes solitary) on dead wood; known oniy 
from California, but perhaps more widely distributed. I havefound it several times on oak 
in the fail and winter, but it is rare. 

EDIBILITY: Too rare to be of value. Greg W right, who has found it in Los Angeles 
County , reports that it is harmless, with a“mealy, moderatdy mushy" texture and aflavor 
“that suggests bland beef."(I just can't wait to try it! Can you?) 

COMMENTS: This interesling mushroom was originally described in 1909. It does not 
be long to the genus Naucoria in its modern sense, but has nol officially been transferred to 
another genus - perhaps because of its rarity, but perhaps also because its^correct" genus 
is in doubt! The fibrillose veil and emnamon-brown spores give it the aspect of a small 
Cortinarius (eg*, C. jangwmeus), but it always seems to grow on wood, usually in small 
clusters. Its wine-red color and small size plus the spore color and growth on wood are the 
distinguishing field marks. Laet ar iu s fragilis sometimes grows on wood but hasa latex 
and/ or a fragrant odør, lacks a veil, and has white or yellowish spores* Naematoioma 
aurantiaea is similarly colored but has darker spores and is usually terrestrial. 
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CREPIDOTUS 


Small to med ium-si red mush rooms typi rally growing shelfJike on wood, CAP usitally round to 
kidney-shaped in outline, sur face smooth nr hairy. Flesh sofi. thm. G1LL5 usually brawnish at 
mat u ri ty. ST ALK usually at senf or nuHmenlary r or if present then lateral or off-center. VE IL and 
VOl V A ab sent SPORE PRINT duli brown tu yeHow-brown, cirmomon-browrL or pinkish- 
brifwn. Spores smooth or ro ug bened, laeking an u piea I germ pore. Cyshdia often present on giils. 
Cap culkle filamentous. 


THIS is a fairly common bul lackluster group of wood~i nha biting mushrooms with little 
or no stem. They supcrficially rcscmble Ehe cyster mushrooms (Pleurotus) as well as 
Phyllotopsis and Claudopus. but have brown spores, Other brown-spored, wood- 
inha biting mushrooms (Phoiiota, Galerina, etc.) have well-developed stems. Crepidoius 
is given its own family, the Crepidotaceae, by some mycologtsis. 

Crepidoius species are worthless as food they are flaccid and decay rapidly. They 
fa vor decaying hardwood logs, branches, and twigs (es pedally oak), but a few species 
occur on conifers oreven in soil— in which case they may have a lateral to off-center(but 
not centraJ) stem. Two wtdespread representatives are depicted here. 

Key to Crepidotus 

1 . Fruiting body tough and leathery or wøødy (see Poiyporaceae & AJlies, p, 549) 


1 . Nol as above; fruiiiog body fleshy * , ■ « . * 2 

2, Cap white or whitish * * « 3 


2. Cap tawny to pale ochre, brownish, or red (but may sometimes fade to whttish tn age) .... 4 

3. Cap 1-4 cm broad and nearly smooth (bald) C, applanalm & ot hers (see C herbarum, below) 

3. Cap smaller (up lo 2 cm broad) and distinctly hairy or downy . C. herbarum & oifieni, betow 

4. Cap bnght red (scarlet to c inna bar-red), small (up to 1 5 mm broad); giil edges also scarlet to red; 

foimd on hardwoods in eastern North America; rare C. citmabarimis 

4. Not as above, cap not red 5 

5. Found on fabrics or oid carpets, seat covers of aband oned cars, mattresses, “rotting bl ue jeans,” 

or on wood; fruiting body yellow-brown to brown or cinnamon; stalk present, often darker, 
usually off-center, curved, and siender \J etanot us texiills 

5. Not as above; found on wood or lignin-rich humus 6 

6. Gilis often forked or veined, especiaily near base of cap (see PaxiJIaceae, p. 476) 

6. N ot as above 7 

7. G il Is yellow to orange or ochre -o range C. crocophytlus(a£i: C mollis, p. 406) 

7. G dis whitish to grayish, brownish, or duli cinnamon C. mollis, p, 406 

Crepidotus herbarum (Little White Crep) 

CAP 0.5-2 cm broad, kidney-shaped to nearly round in outline; surfacc hairy or downy, 
white, not viseid. Flesh very thin, white. GILLS fairly welt-spaced, white bccoming pale 
ochre or brownish; radiating from point of attachment to substrate. STALK absent or 
rudimentary, SPORE PRINT pale yellow-brown; spores6-8 * 3-4 microns, pip-shaped to 
lance-sha ped or somewhat elliptical, smooth. 

Crepidotus variabilis (see comments under G herbarum ) is one of save ral small whitish sbelving 
species with brown or pinkish- brown spores. 
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CORTINARIACEAE 


HABIT AT: Scattered or in groups or troops on fallen branches, twigs, herbaceous stems, 
and debris( usually of hard wo od s); wide ly dist ri buted , Co m mon in our area through out the 
mushroom season, but often overlooked, 

EDIBILITY: Unknown, and like most of us, destined to nemain so. 

COMM ENTS: This is one of se veral small whitish Crepidotus species that typically grow 
on twigs and branches, someti mes c om piete ly co ve ring their host, 1 1 is likely to be mistak en 
for a C laudopus or small Pleurotus T but has brownish spores. Similar species include: 
C. versutuSf with duli brown, elliptical spores 9“ 10 microns long; C, varktbU Is, with pale 
brown to pinkish-brown, minutely warty, elliptical spores 5-7 microns long; C.fusisporus 3 
with pinkish-buff, fusiform (elongated) spores; C applanatus, very common and widely 
distributed, with round, minutely spiny spores and a larger{ 1-4 cm), nearly smooth, whitc 
cap that often becomes brownish in age; and C. mac aluns, also largerand smooth, but 
usually blackish-spotted in age. 

Crepidotus mollis (Jelly Crep; Flabby Crepidotus) 

CAP 1 -5 (8) cm broad, fan- or kidney-shaped to nearly round in outiine, convex to plane; 
surface gelatinous in wet wcather beneath a dense to rather sparse coating of fulvous to 
rusty-ochre to brown fibrils (hairs) or small fibrillose scales; in age often smooth or with 
very few fibrils and vary ing in color from tawny to pale oc hre to brown, or fading to whitish. 
Flesh soft, thin, pallid, soon flaccid. CILLS close, whitish becoming brown or duUcinna- 
mon; radiating from base of cap, STALK absent or rudimentary, SPORE PRINT duli 
brown lo yd l ow is h- brown; spores 7-1 J * 4. 5-6. 5 microns, elliptical, smooth, 

HABITAT: Usually in groups or overlapping tiers on the bark of dead hardwoodsfor 
rarely conifers); very widely distributed and common. In ourareaitisfrequentlhroughout 
the mus hr oom season, espceially on live o ak. 

EDIBILITY: Unknown, 

COMMENTS: Also known as C, fulvotomentosus and C catotepis* this is our most 
common and conspicuous Crepidotus T often fruiting in attractive masses on dead oaks. 
The relativdy large size (fora Crepidotus % gelatinous text ure w hen wet, brown spores and 
mature giils, and fibrillose scales on the cap when young arethe main fieldmarks, In age it 
becomes quite flabby and is likely to attract your attention for this reason if fornoother. 
C. crocophyllus is a si mi I ar, widely distributed species with yellow to ochre- orange i m ma- 
ture giils. 1 have found it several times in our area. 


Crepidotus mollis is a common shelving mushroom*. with a flabby cap and brown spores. Youngcaps 
shown here ane covened with brown Fibrils or scales, but ølder ør rain-baitered caps can be bald. 
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GYMNOPILUS 


Mcdiurtoi/jed to large mushrooms found mestty <m wood. CAP smooth or sc&Iy, dry. GILLS 
note hed to slightly dec urrem, usuaify yelfow iu rus ty* orange- S 1 ALK more or le#J central, fteshy. 
VCi.IL usiudly (but not atways) present. so me ti mes forening an armulus i ring), VOLVA absent 
SPORE PRINT orange m rmry-orange to brighr rusty-brown. Spores ty pied ly dliplical and 
roughened, withoyl uiiapiea] pore. Cy stidia present, al kravl Gfl gili ed ges. tap culicte Jllamtiuous. 


THIS is a dearcut group of rusty-orange-spored mushrooms formerly di vided among 
Phohota and the defimet genus Flammula. The fruiting body istypically reddish- brown lo 
rusty-orange lo yellow, and a ved is often present. The vasi majorily of species grow on 
wood but at times may appear terrestriaL Pholiota and Cortinarius are the genera most 
often confused with Gymnopilus. Pholiota , however, u&ually has a viscid cap and duller 
(brown to c i nna mon- brown) spores, while Cortinarius grows on the ground. 

Gymnopilus species are found primarily in the woods, hut sometimes turn up on cut 
stumps, wood chip mulch, and in nursery flåts and fiowerpots. They are quite common, 
but rarely fruit in the large numbers typical of, say, Hebeloma. Cortinarius. and fnocybe. 

About 75 species of Gymnopilus are known from North America and over 25 from 
California. Several are quite striking but none are good edibles. A few — specifically G. 
spettahilh. G, vakdipes. and G. aeruginosus— arc ^pupil-dilating’ 1 ( hal lue i nogen ic)- 
Four species are depicted here. 


Key to Gymnopilus 

L Cap usually tinged or variegated with bitte or bluc-green when young (sometimes also wilh 


other colørs) or siaining bluish when bruised . 2 

1 . Not as above; blue or blue-green s hades absent 3 

2. Cap with fibrils or scales; ve il present, at leavl when y oung G. aeruginosus p. 409 

2 , Cap nearly sm ooth ; vei l a bsen t G. punettfa/ius ( sec G’, aeruginosus. p 409 ) 

3, Cap with fibrils or scales GfaradieaUydifferentcolorthanihebackground(i.e.,reddish,pinkish, 

brownish, etc.); not common 4 

3. Cap smooih or with fibrils or scales thai arc roughly the same color av background ( i.e., søme 

shade of y ello w, orange, ru sty- orange, or red di vh- brown); common 6 

4. Cap scales or fibrils red to purplc-rcd, reddish- brown, or pink 5 

4 Cap scales or fibrils lawny to dark brown to blacktsh- brown 


G. fulvostfuamulosus&. G. pctrvisqiiQntutosus ( sec G. luteofotius, p. 409) 

5. Fruiung body (cspecially cap) sometimes with bliush or biue-green stains (examinc several 

specimens!); veil evanescent, not typically for mmg a dtstmci anmdus{ ring) 

G. aeruginosus & øthers, p. 409 

5. Not as a bove; ved often formi ng a slight a nnu lus G. luteofolius & ot hers, p. 409 

6. Cap medium-vized to gigant ic( up to 40 cm broad or more! }; s talk 1 -Tcmihiek; ved membran ouv 

or fibri Ilose, elten formmg an an nu Jus (mg) on stalk; usually growing in dus ters (but occa- 
sionally solitary) G. spectabilis group. p 410 

6. Not as above; smaller and veil absent orevanescent: not olten clustered 7 

7. Veil present when young ( but often disa ppeanng in age) 8 

7. Veil absent (check young spet imens!) 10 

8. Veil whitish G. penetrans& G. flavidellm ( see G. sapineus. p. 408) 

8. Veil pale yellow ør yellowish 9 

9. Cap golden-yellow to ta w ny- o range, often with mimde scales or scatiercd fibrillose patches 

G. sapineus, p. 408 

9. Cap darkerftawny to dnnamon, russet, or reddish~brown) T smooth 

. G. luteocarneus ( sec G', sapineus, p.408) 

10. Usually growing on ground; laste mild G. terre st ris l sec G. sapineus* p. 408) 

10 Typically found on wood; taste usually buler G. liquiriiae& G. beHulus( see 6. sapineus r p.408 ) 




Gymnopilus lu feat ameu s (see comments under G. sapineus , ; below) is one of severul small orangish 
species with an evanescent veil or no veil at all. Mature cap® eau be somewhat larger than the ones 
shown here, bul uever approach the size of the C?, spectabilis gtoup. Left; A youngspedmen on wood 
and an older One on a cone. Right: Mature specimen, note howstaJkbaseisdarkened by falling spores. 


Gymnopilus sapineus (Common and Boring Gymnopilus) 

GAP (I) 2-5 (9) cm broad, convex to ncarly plane or sometimes obscurdy umbonatc; 
surfacc d ry, usually with mi ru te scalcs or scattercd patches of fibrils, ofte n c rack i ngi nage; 
golden-ydlow to tawny-orange, the margin sometimes paler. Flesh yellowish, firm; taste 
usually bitter. GilXS attachcd (usually adnate), closc, yellow becoming rusty-yellow to 
rusty-cinnamon in age, STALK 2,5-7 cm long, 3-7 ( 10) mm thick, equal or tapered s lightly 
below; yellowish- bu ff to yellow, becoming brownish-yellow inageor when håndled; fibril- 
lo se, VEIL yellowish, fibrillose, disappearing or leaving a fcw hairs near top of stalk which 
torn rusty from falling spores. SPORE PRINT amber- lo rusty-orange to biight rusty- 
brown; spores 7-10 * 4-5.5 microns, cllipticah minutdy roughened. 

HA RIT AT: Solitary to scattered or in small tu ft s or groups on rotting logs, con es, and 
humus rich in lignin; widely distributed, but rarely fruiting in large numbers. In our area 
it is common under conifcrsfespccially pine) throughout the mushroom scason. Similar 
species turn up occasionally in nursery flåts and flower pots. 

EDIBIL1TY: Unknown, the small size and bitter taste are deterrents. 

COMMENTS: There arc several small, eminently undistinguished and evidently intlis- 
t inguishable Gymnopilus species thal will more or less fit t heabove description. As a group 
they can be recognized by their yellow to orangc-brown color, modest size, growthon 
wood, dry cap, and rusty-orange spores. Some have an e vanescent fibrillose veil, others 
have no veil at all. G . sapineus is distinet by virtue of the small scalcs or fibrillose patches 
on the cap. The o t hers are hard ly worth differentiating, but some of them are: G. futeo- 
carneus 3 common in California on conifers, with a smooth, darker(tawny-cinnamon lo 
russel) cap and pale yellowish, c vanescent veil; G. penetrons and G. flavidellus , with a 
smooth yellow to ycllow-orangc cap and whitish evanesccnt vcil, the latter with a stalk 
that slams orange- brown when håndled; and the following species with no veil and a 
smooth, tawny to orange, rusty, or cinnamon-brown cap: G . Uquiritiae , growing on wood, 
laste bitter; G", beltuius, on wood, taste bitter, but cap only 1-2,5 embroadand smooth to 
minutely scurfy; and G , ter restris, usually terrestrial under conifers, with a mild taste. 
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Left: A dose relative of G, aeruginows ( perhaps the same?)* this urudentified Gymnopiltts has dark red 
fibrils on t he cap and stalk when y oung and often exhihits bluish stains. N ote absence ofanrmlus( ring) 
on ilalk (sce tomments beløw), R ight: Closc-up ofC. luteofolius showingcap fibrils and annulus. 

Gymnopilus aeruginosus 

CAP (2) 5-15 (23) cm broad, convex to nearly plane; surface dry, fibrillose-scaly (or 
cracket! in age); color variable: at first d til] bluish-green or varie gated with green, yeJlow, 
salmon, red, crvinaceous, sometimes fading tobuff or pinkish-buff in age; scalestawny to 
reddish to dark brown, Flesh whilish or tinged blue or green; taste bitter GILLS adnexed 
to adnate or slightiy decurrent, often seceding; biiff to yellow-orange or ochre, close. 
STALK (3) 542 cm long, (04) I -1.5 (4) cm thick, moreorlessequal, colored more or less 
like the cap, smooth or fibrillose, dry. VEIL yellowish, fibrillose, often sca nty, leavingan 
e vanescent zone of hairs near top of stalk. SPORE PRINT rusly to rusty-orange or rusly- 
cinnamon; spores 6-9 * 3.54.5 microns, elliptical, roughened. 

HABIT AT: In groups or clusters on stumps, logs, and sawdust of both hardwoods and 
conifers; widely distributed, but most commonin the Pacific Northwest. I have seen large 
fruitings in the fail, winter, and spring in wood chip mukh. 

EDIBILITY: Hallucinogen ic. 1 he blue-green tones are indicative of psilocybin and / 
or psilocin, as in Psilocybe. 

C0IV1MENTS: The tendency of the cap to exhibit a blue-green tinge when young (often 
vanegated with pink, vinaceous-red, and/ or other colors) plus the scaly cap, yellowish 
gilis, rusty-orange spores, and growth on wood make this species quite distinctive, <7, 
harmoge may be a synonym. A similar unidentified species (perhaps the same?) with 
vinaceous-red fibrils on the cap and stalk when young (see phoio) is common on wood 
chips, hs cap often shows bluish or blue-green stains and it is hallucinogemc. C. puncti- 
folius is colored like G. aeruginosus^ but has a nearly smooth ( bald) cap and no veil. 

Gymnopilus luteofolius 

CAP 2-12 cm broad, convex or obtuse becoming nearly plane; surface dry, at first covered 
with dense, dark red to purple-red or reddish-brown, fib ri liose sca les, these fading slowly 
to pinkish-red or yellowish- red; surface fmally yellowish in old age as scales disperse; 
margin inroiled at first. Flesh thick, reddish to lavendet, then fading to yellowish; taste 
bitter. GI LLS notched to adna te or slightiy decurrent, fai rly close, yellow becoming bright 
rusty-orange or rust-colored as spores mature. STALK 3-10 cm long, 0.3-2 cm thick, 
fleshy, equal or enlarged belowfor tapered downward if clustered); solid, dry, fibrillose, 
more or less colored like cap, becoming yellowish or rusty-stained, VEIL fibrillose to 
somewhat mcmbranous, yellowish, forming a hairy, superior ring on stalk which may 
disappcar or trap faltmg spores, SPORE PRINT bright rusty-orange; spores 5. 5-8.5 * 
3.54.5 microns, elliptical, roughened. 
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CGRTINARIACEAE 


HABIT AT : I n gro u ps o r cl us te rs o n decay i ng c onife ro us w ood , sa wd us l, a nd h umus rich i n 
lignin (rarely on hardwoods); widespread, bul not conunon. I have seen one fantastic 
locaJ fruiting, under pine at New Brighton Beach State Park, with Pluteus cervinus and 
large clusters of Pholiota terre uris and Naematoloma fasciculare (all certified wood- 
lovers) also present. 

EDIB1LITV: Unknown, bul the closely related O. aeruginosus is said to behallucinogenic, 

COMMENTS: This distinctive mushroom can be told by the dark red fibri ls or scales on 
the cap (and ofien the stem), plus the yellow gilis, rusty-orange spores, and relativeJy 
pers i stent ve il, The much more common Trkholomopsis nations features the same at- 
Iractiveeolorcoinbmation, but has white sporesand lacksa veil, while G. aeruginosus and 
relatives have a transient veil and often have bluish stains. G . pulchrijolius isa smallerspe- 
cies with a pink to pal e pink cap. Ot hers with dis I i net i vely colored cap scales inciude: G. 
ftilvosquamuIosus r with tawny to brown scales on a yellow backgro und; and 6\ 
parvisquamulmits, with dark brown to black is h- bro wn scales on an och raceo us- la wny 
background. Both have a mild taste and fibrillose to slightly membranous veil. I have 
found them in our area, but they are rare. 

Gymnopilm spectabilis group Color Plate 99 

(Big Laughing Mushroom; Giant Gymnopilus) 

CAP 5-40 cm or more broad, convex becoming broadly convex or nearly plane; surface 
dry, smooth to silky or fibrillose, ofien breaking up to form small scales; bright yellow- 
orange lo yellowish-buff when young (or at limes nearly whitish from overlaid fibrils), 
olien somewhat darker in age (rusty-o range to golden-tawny to orange-bro w r n or reddish- 
brown); margin at firsl ineurved, sometimes wavy, sometimes with veil remnants. Flesh 
thick, firm, yellow ish; taste bitter. GILLS notehed to adnate or slightly dccurrent, close, 
ochre-buff or pale yellow becoming more or less rusty-orange to rusty-brown in age. 
STALK (3) 5-25 cm long, 1-6 (10) cm thick, usually swollen in ihe middle or below, the 
base of ten narrowed; solid, firm, dry, rusty- o range to rusty-yellow or paler, fibrillose below 
the ring. VEIL pallid to pale yellowish or rusty-stained, membranous or fibrillose, 
sometimes disappearing, but usually forming a superior ring on stalk; ring soon stamed 
with rusty-orange spores, often collapsing or disappearing in age. SPORE PRINT bright 
rusty-orange; spores 7-10.5 * 4,5-6 microns, elliplical, roughened or wnnkled. 

HABITAT: Usually in dusters ( occasionally so I i ta ry) on or around stumps and trees, 
widely distributed. This species “complex" favors conifers on the west coast, hardwoods 
in eastern North America, In our area it isquite common on old pine stumps in ihe fali, 
winter, and early spring, and occasionally turns up on eucalyptus also. 

ED1RJIJTY: Inedible due to the bitter laste. Forms in Asia and eastern North America 
apparently contain psilocybinand/orpsdocinandare hallucinogenic(hence theJapanese 
name, “Big Laughmg Mushroom*’), On the west coast, however, it is apparently “in- 
active,” An Ohio woman had an unforgettable experience after inadvertently nibblingon 
one. She found herself in an alien World of fantastic shapes and gloriouscolors, and while 
concerned friends were rushing her to the hospital, she was heard to mutter, 14 If this is the 
way you die from mushroom poisoning, then I'm ail for it . , 

COMMENTS: This species ‘’complex” is easily recognized by its overall yelloiv-orange 
to rusty-orange color, rusty-orangespores, robust size, bitter taste, and frequent presence 
of a ring formed by the veil Se veral Pholiota species are si milar, but havedullersporesand 
viscid caps; the honey mushroom (Armillahella mellea) is also somew hat similar, bul has 
white spores and whitish or flesh-colored gilis, while the jack- o-la ntern mushrooms 




Gymnopilus spectabilis gro up is castly told by its yellow to rusiy-oraoge color ($ee color plate), 
membranous veil, and rusiy-orange spores. Note how small the penny is! This large western form is 
considered to be a separate species, G. veniricosus, by s orne authorities. 


( Omphalotus) have whitc oryellow-tinted spores, lack aveil, and gro w only on hardwoods. 
“Typical" G. spectabilis grows on both hardwoods and conifers and has a somcwhat 
fibrillose veil. It was originally called Pholiota spectabilis and is also knowna nG.junonius 
(probably its “correct" name). The large, non-hallucinogenic, conifer-loving western form 
with a swollen stalk and membranous veil is called G n verttricosus ( if truly distinet). It is 
one of our largest and most spectacular mushrooms, commonly attaining pizza size (more 
than one foot in diameter) with clusters weighing 10 pounds or more. Youngspecimens 
present anentirely difierent appearance; squat and compaci with hard, very thick, yellow 
flesh and very narrow (s halt o w) gilis. Othcr species inthe G . spectab jtf$“complex”inciude: 
G . subspectabilis, with larger spores; and G . validipes of castcrn North Amcriea*a hallu- 
cinogen tc species with a mild to only slightly unpleasant taste and a fibrillose veil. 


ROZITES& PHAEOLEPIOTA 


MediuoHked to Large, terrestrial. woodland muvhroomi. CAP dry; often vmnkled (Rozites) 
or povt' der) -ymnui ose { Phaeolepiota/ GILLS at ta c hed, lawny to orangc-buff lo brownish at 
maturity. STALK central, fbshy. smooih to fibiittoae (Rvziies) Or pvwdery-gromifax? {Phaen- 
iepiota/ VC1L present* membranous, mually forrtung a distim t tmnuius (ring) tm stalk. SPORE 
PRINT rusjy-bwwti to lawny or orange- hu/f. Spores dliptical« ro ug hen ed to nearly smooth. 


THOUGH not closely related, these two small genera arc treated togetherhere becausc 
they have a number of features in common: both grow on the ground, both have yellow- 
brown to rusty-brown spores and a well-deveiopcd membranous veil t hat forms a distinet 
annulus on the s talk, and both were originally placed in the genus Pholiota . 

Rozites has somewhat w rink led or roughened spores and has been aptly charaetcrized 
as "a Cort manus with a membranous veil." Phaeolepiota. on the other hånd, has a granu- 
losc or powdery cap and stem and has consequcntly been called “a hrown-spored Cysto- 
derma ." (Some mycologists go so far as to place it alongside Cystoderma in the Agari- 
caceae; others retain it in Pholiota of the Strophariaceac.) 

Eaeh genus indudes a single wcll-known species. Both are edible and quite good, but 
some peoplc are apparcntly “allergi c" to Phaeolepiota * 
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CORTINARIACEAE 


Key to Rozites & Phaeolepiota 

1 ♦ Cap and stalk co vered with a granulose or po wdery layer ( but ibe gran ules sometimes wcaring 
or washing off, especially those on the cap); stalk 1 .5 cm thick or more; found main ly in the 
Pacific Northwest Phaeolepiota aurea, below 

1 , Cap and stalk not powdcry or granulose 2 

2. Gilis purplish when young or SOme part of fruiting body purple-tinged (scc Cortinarius, p. 417) 

2. Not as above; purpie or violet shades absent 3 

3. Cap distinctly viscid or slimy when moist * .4 

3 . Cap not viscid for on ly very slightly so and soon dry ing out) 5 

4. Gilis covered by a eobwcbby partial vcil when young; annulusf ring) on stalk formed by the outer 

(universal) veil; spore prim rusty- to cin na mon-bro wn (see Cortinarius, p. 417) 

4. Not as above . (see Pholiota, p. 31J4) 

5 Cap warm tan I o yel !®w- br o w n or o ra nge- brown, o ften w ri nkled radially ( es peciaUy in age) and 

sometimes with a tb»n silky or hoary bioom when young; spore print msly-brown; found in 
f orests R ot i tes caperat a, below 

5. Notas above; cap dark brown to olive-brown to tan, creamy, etc.; spore print dull to dark brown 

but not rusty- brown, found in forests as well as suburban habitals . . Agrocybe, p. 467) 


Rozites caperata (Gypsy Mushroom) Color Plate 101 

CAP 5-1 5 cm broad, oval becoming somewhat bell-shaped to broadly convex, plane, or 
obscurely umbonate; surface dry, usually di sti netly wrinkled or corrugated radially, at 
first covered with a t hin white to grayish coating of silky fi brils (especially at center); warm 
tan to yellow- brown or orange-bro wn, margin often paler. Flesh thick, white, firm. GILLS 
adnate to adnexed or notehed, cl ose. at first pallid, soon dull tawny or brown, sometimes 
transversely banded with darker and lighter zones. STALK 5-13 cm long, 1-2.5 cm thick, 
equal or slightly enlarged at base, solid, firm, white to pale tan or pale ochre; apex often 
s t ria te or scurfy, base somelimes with an obscure volvalike zone. VEIL white, membran- 
ous, forming a more or less median ring on stalk. SPORE PRINT rusty- brown; spores 
11-15 * 7-10 microns, elliptical, roughened or warty. Some cy stidia present on giH edges. 

HABIT AT; Scattered or in groups on ground in woods; w idely distributed in northern 
regions. It favors mossy, old-growth coniferous forests but alsogrows under hard woods, 
especially when huckleberry is in the vicinity. I have seen large f ronings in Washington 
and Idaho in the late summer and falk It also occurs in northern Califomia and the Sierra 
Nevada, but I have yet to Find it in ourarea. 

EDIBIL1TV: Edible, and in my humble fungal opinion, the best of the Cortinariaceae. 
It is especial ly go od with rice af ter a long, hard day of backpacking. The tough ste ms should 
be discarded. 

COMMENTS: Originally called Phoiiota caperata, the gypsy mushroom is easily told 
by its warm brown or yellowish, wrinkled cap that has a hoary sheen when young, plus 
the membranous veil which forms an annulus{ ring) and the rusty-brown spores. Agrocybe 
praecox is somewhat similar, but does not have a wrinkled cap and usually grows in culti- 
vat ed ground; Phaeolepiota aurea di ffers in its powdery-granulose cap and stem, while 
similarly-colored Cortinarius species do not have a membranous veil. 

Phaeolepiota aurea 

CAP 6-20 (30) cm broad, obtuse to convex becoming broadly convex, plane, or broadly 
umbonate; surfaee dry, granular to somewhat powdery (the granules sometimes wcaring 
away in age), orange to orange-tan, tawny-yellow, orgolden-brown, often somewhat paler 



PHAEOLEPIOTA 
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in age; margin usually hung with veil remnants. Flesh thick, pallid or yellowish, GILLS 
adnate to nolched or free, dose, pallid or pale yellowish bccoming tawny to orange- 
brown, ST ALK 5-15 (25 ) cm leng, (1)2-4 (6) cm thick, i hicker toward base, orange to buff 
or colored likecapand granulose or powdery belowthe ring, VEIL membranous, colored 
like cap, sheathing the stalk and breaking to form a superior flaring or funnel-like ring 
which eventually collapses or becomes skirtlike; ring smooth on uppersurface and granu- 
lose on underside, SPORE PRINT pale yellow-brown to orange-buff; spores 10-14 * 5-6 
microns, elliptical, smooth to minutely roughened. 

II ABIT AT: I n groups or dusters in rich humus and soil under both hardwoods and 
conifers; known from the Pacific Northwest and Alaska (also Europe), fruiting in the 
late summer and fal!, It is rather rare, hut when it fruits il often does so in large quantities* 
An ideal place to look for it is under alder along roads and trails. 

EDI Bl LIT V: Edible for most people, but mildly poisonous to some. It is a tempting 
specimen, but try it cautiously if you must. 

COMMENTS; Also known as Phoiiota aurea and Togaria aurea, this large, beautiful 
mushroom is as distinctive as it is rare, No Giher large, brownish’spored mushroom is 
golden- b ro wn to pale orange with a granulose coating on both the cap and stem, 
Cystoderma species are granulose but mueh smaller and have white spores, Agaricus 
augustus is similarly colored but has chocolate-brown spores and analmondy od or, while 
Phoiiota species, Roziles capera ta. and Agrocybe praecox lack the granulose coating. 


PHAEOCOLLYBIA 


Mcdium-sizcrd, tenrestriaL woodland mus ti rooms. CAP usually vixcid or stimy when muist , GI i, I -S 
arfnexed to free, usually rusty-bro v, n or cirmamon at maiurity Si ALK. with al ung, iaprrtcl deepfy 
rom i hg hos? or " tap rvoh *' V fc I L and VOLV A ahse ni . SPOR E PH l N 1 tinnarru m- 1 o rusty- hro wrø. 
Spores elliptical, roughened. without an apical germ pore. Cystidia present, at Icasi on giil edges. 


THE presenee of a “tap roof” and absence of a veil distinguish this small, well-marked 
genus from its cl oses t relative, Commriu s. The *Tap roof' (pseudorhija) is merely an 
extension of the stem that roots deeply in the humus, It gradually tapers to a point, be- 
coming so thin and fragile thai itcanT be traced to its originfprobably tree roots). Most 
other agarics with “tap roots” (e,g., Caubrhiza and OudemansieHa) have white spores, 
Phaeocollybias are quite rare in most regi ons ( i nel ud i ngo urs), but wherethey dooccur 
they often fruit in targe numbers. The Pacific Northwest is an exceplion, for it is there 
that the genus is most c om mon and diverse, Many types seem to occur only with Sitka 
spruce, while several fa vor western hemlock, redwood, or DouglasTir; few, if any, occur 
with hard w ood s. About two dozen species are known from North America, many of them 
restricted to the Pacific Northwest. Little is known of their edibility. Three representatives 
are dcscribed here and several others are keyed out. 

Key lo Fhaeocøllybia 

t . Cap dark green to oli ve, at least when fresh and moist ( but may fade as it loses moisture) 2 

1 . Cap never greemsh or olive , . . . 4 

2. G i Ils violet or hlac when young . . . Pjallax (see P. oltiacea. p, 414) 

2. Gilis whiiish lo pale brown when young, or at least not violet 3 

3, Stalk typicaily slenderfless than 1 cm thick at apex); cap l -é cm broad 

P.festivaA P. pseudqfesihta{ see P. ohvacea, p. 414 ) 

3, Stalk typicaily about 1 cm thick (or more) at apex; cap 3 -I I cm broad ... P. otivacea, p. 414 
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CORT1NAR1ACEAE 


4. Giils violet or liLae when young P. iitacijotia ( sec P. califomka . p. 4 1 5) 

4. Giils pul lid to yellowish, tan, biowmsh, or cinnamon when young .......... 5 

5. Cap lypicaLIy with grayish tones (grayish- brown to grayish-buff) al maturity or when faded 6 

5. N ot as above; cap dark brown to amber-bro wn» einnamorip reddish, or orangish 7 

6. S talk typicallyb mm thick or more at apeX . . P. gregtiria ( see P. oiivacea. p. 414) 

6. S talk typically3-7 mm thick at apex P. scate$iae {& ce P. oiivacea. p, 414) 

7 - S talk situder {up (o 7 mm thick at apex) and cap rather small (up to 5 cm broad) 8 

7 . Stalk thickcr than above ( usually at least 5 mm at apex } and cap 3-7 cm broad or larger . . 10 

8. Stalk 1 .5-3 mm thick at apex; cap not viscid or only slightly so 

P . similis { see P. califomka, p. 415) 

8. Not as above; stalk usually at least 3 mm thick at apex, or if thinner than cap viscid or slimy 9 

9. Cap amber-brown to yellowish to salmon or salmon-ochrc; spores at least 8 microns long . . . 

P. airenuataA P. faterarius ( see P. califomka. p. 415) 

9 . Ca p c i n nam o n- bi o u n 1 o redd is h or o ra ng i s h P. radkata & ot hers f see P. t alifornk a, p. 4 1 5 ) 

10. Cap (4) 6-25 cm broad, cinnamon to dark reddish-brown to live r-coio red, dark brown, or 


umber; surface viscid or slimy; stalk 1 -4 cm thick at apex 1] 

10. Not as a bove; either smaller, s li mm er, or oranger than above, or cap not viscid 12 


1 1 . Cap dark brown to umber or sometimes dark pinkish-brown, cap conical when young 

P. spadicea { see P. kuuj fmanu . p. 416) 

N . Cap usually redder or more liver-colored than above and/ or not conical when young 

P. kauffnumii & others, p. 416 

12. Cap sli my or viscid w hen m o ist Pca fiforrtica & others , p. 4 1 5 

12. Cap not viscid P* decepi i vo ( see P. califomka, p. 415) 

Phaeocollybia otivacea (Olive Phaeocollybia) 

CAP 3-1 1 cm broad, obtusely conical or convex becoming plane or uplifted, but usually 
retainingan umbo; surface smooth, viscid or slimy whenmoist, hygrophanous; deep green 
to olive-green when moist, fading as il dries(to olive- buff, clc.). Flesh ihin, olive; odor 
cucumberlike or radishlike when fresh. G I LES pallid becoming pale brown, thenrusty- 
brown; adnexed or frec, close, edges often e rod cd or wavy. STALK 10-22 cm longormore, 
(0.5) 1 -2.5 cm thick at apex, equal above or swoilen at g ro und level, then tapering below 
the gro und to form a “tap root"; cartilaginous, smooth, s I uf fed with a pith; watery olive 
to yellowish above, rusty-orangc to reddish-brown below or occastonaliy overall. SPORE 
PRINT rusty-brown; spores 8-1 1 * 5-6 microns. e Hip tical with snoutlikcapcx,roughcned. 

HABIT AT: Scattered to densely gregarious, often in large rings, on ground in mixed 
woods and under conifers; fruiting in the fali and winter, known only from the west coast. 
It is said to bc cornmon in Southern Oregon and northern California, but is rare in our arca . 
Budding boletivore Craig Mitchell has locatcd one very prolific fairy ring ncar Big Basin 
State Park. 

EDIBILITY: Unknown. 

COMMENTS: This strik i ng mushroom is easily recognbcd by irs slimy oli ve-green cap, 
rather thick rooting stem, rusty- brown spores, and absence of a veil. It is somewhat 
unusual among the Phacocollybias in that it often fruits in mixed woods (i.c. t it may or 
may not be associated with conifers). There are three other Phacocollybias with an olive 
cap when fresh: P. festiva, P. pseudofestiva, and P.fatlax. All are c on sid era bly slim mer, 
smaller, and more conical (cap l -6 cm broad, stalk less than 1 cm thick at apex) than P. 
olivacea, and all have slighlly smaller spores. P. faliax is easily told by its violet or litac 
gilis when young, but the other two can only be differentiated microscopically. Also 
worth mentioning are two species which have grayish-toned caps: P , scatesiae f with a 
slim (3-7 mm) stalk, dingy yellowish gi 11 s when young, and a duli cinnamon cap that fades 



Pkaeocoilybiu olivacea- Greenish to olive-gray eap, rusty-brown spores, and "tap roet" aiv 
distinetive. 

to grayish-brown, often fruiting vn massive ciusters of up to several hundred fruiting 
bodies; andF. gregaria, with a thicker (8-1 5 mm) stalk and a yellowish-gray to brownish- 
gray or grayish-buff cap, AU of the above species occur with northern comfers and are 
very rare or absent in our area, 

Phaeocollybia californica Color Pia te 100 

CAP (2) 3-7 ( 10) cm broad T conical with an inrolled margin when young, often expanding 
in age to plane but retaining a distinet umbo; surface smooth, viscid when moist, hygro- 
phanous: amber-brown to cinnamon-brown or orangc-brown when moist, fading as it 
dries, but in age often rusiy-spotted or darkening to reddish-brown, Flesh thin, odor 
pungent (somewhat radishlike). GILLS adnate to adnexed oreven free, pallid or tinged 
cap color, darkening to brown or rusty-brown in age; close. STALK t0-20 cm long or 
more, 4-10 mm thick, equal above, graduaUy tapering below the ground to form a“tap 
root", cartilaginous, hollow, smooth, colored more or lesslikecap or paler, or more often 
dark reddish or reddish-brown below and paler (apricot-buff) above. SPORE PRINT 
rusty-brown; spores 8-1 1 * 5-6 rmcrons,eUipticai with a small “beak” at apex, roughened. 

HABIT AT: Densely gregarious or in large loose ciusters on ground under conifers, often 
forming ares or fairy rings; known only from the west coast, not common, In ourarea it 
is quite rare, but one large fairy ring under redwood and Douglas-fir fruits in colossal 
quantities every winter. 

EDI Bl MTV: Unknown 

COMMENTS: The prcsence of a“tap root,^ absence of a veil, rusty-brown spores, and 
amber-brown to orangish or reddish-brown color are the distinetive features of this 
species and its look-alikes (see below). Caubrhiza wvbonata also features a “tap root," 
but is mueh more common and has pallid gilis, a non-viscid cap, and white spores. Other 
dark cinnamon to orangish Phaeocollybias include: P . pkeae, with a bitter taste and 
more or less mild odor, favoring Sitka spruce; F, dissitiens, also fond of Sitkaspruce, bul 
with distinetly smaller sporesand a thicker stalk t hat easily splits lengthwise; F. liktdfolia, 
with violet giils when youn&F. attenuata, witha thinner stem (3-6 mmthickatapex)anda 
viscid, amber-brown to yellowish-buff cap; P , laterarius t also siender but with a salmon 
to pale salmon-ochre cap when moist (known from Michigan); P. similis, with a very 
thin stalk (L5 -3 mm) and a non-viscid or only slightly viscid cap; and F, deceptiva, with 
a cinnamon to yellowish-brown, non-viscid cap and a thicker (8-15 mm) stalk that does 



Phaeocollybkt Californien. Note corncal cap, '"tap root/* and absence of veil. Aiso see cotor plate. 


not markedly redden with age. Einally, there is a group of species (eg,, P. radfcata, P. 
jennyae, P* christianae, P. sipei ) with a siender (3-6 mm) stem, small cap, and smaller 
spores (Jess than 8 microns long) that are best differentiated from each other microscopi- 
cally, Nearly all of the above occur in the Pacific Northwest; a few are more wide ly dis- 
tributed or have counterparts (e.g., P. rufipes ) tn eastern North America. None are as 
large as P. kauffmanii and none show the oli ve or grayish tones of P. ohvacea and the 
species listed under it. 

Phaeocollybia kauffmanii ( G iant P haeoco I ly bia) 

CAP 7-25 cm broad, obtuse orconvex when young becoming broad ly umbonate to ncarly 
plane in age; snrface smooth, vise id to very sLimy; emnamon to pale reddish-emnamon 
or reddish-brown becoming more or le ss live r-col ored in age, b u t fadi ngt o redd is h- orange, 
rusty-reddish, or aprieol as it loses mo i store; margin rema i ni ng i nro lied for a long time, 
not striate. Flesh thick, firm, colored hke cap or paler; odor usually fannaceous, at least 
when erushed. GILLS close or crowded, free or adnexed, buff becoming brown to rusty- 
brown in age. STALK (15) 20-40 cm long, 1 .5-4 cm thick at apex, tapered downward to 
form a long “tap roof below the ground; pinkish-brøwn to pinkish-buff above, reddish- 
brown to dark purplish-brown below and darkening with age(sometimes nearly black); 
smooth; stuffed with a pith, the outer rind tough and cartiJaginous. SPORE PRINT 
cinnamon-brown; spores 8-1 1 ^ 4.5-7 microns, elliptical with an apical beak, roughened. 

HABIT AT: Solitary, scattered, or in groups under comfers (particularly Sitka spruee) 
in the late summer and fali; known only from the west coast, Jt is fairly c ommon during 
s orne seasons, particularly in Oregon and northern Califørnia, rare during o I hers. 1 have 
not seen it in our area. 

EDI Bl LITY: Unknown. Its large size is tempting but the glutinous cap is not. 

COMMENTS: This giant of the genus can usually be recogmzed by its size alone, The 
colors are quite variable depending on age and moisttire, but are usually darker and 
redder than those of P. califormca and the species discussed under it. No other Phaea- 
collybm has a s talk so consistcntly thick nor a cap so broad. The obtuse ratherthanconical 
shape of young caps is also distinet i ve. Other species; P. oregottemhas a ve ry si milar but 
slightly smaller species with smaller spores; P. spadicea is a fairly large species (cap 4-1 2 
cm broad, stalk I -2 cm thick) with a dark brown to umber cap when moist. Both occur in 
the Pacific Northwest. 
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CORTINARIUS 


Woodkmd /ungt nearl t always growing on the graund. C AF viscid onlry, smOOth loFibfiilose or 
&caly, GI LLS typkally atlachcd bat not ofien det urrenC vantmsly and oftcn bi ightly colored whcn 
y o ung but usuaily rusty-brown ta tinnamtin-broHn in age, S 1 ALK thkk or t hin but usually fleshy, 
central, Eheapex lypically not powdcry ot dandruffy. VBIL present as a cobwebby or stik) cortina 
which (/irn traves hairs an stalk; film 11 ose or slimy universal veil often present also. VOLVA 
ty p kally ab&cnt (but rim med bulbaoroetimes present). SPORE PRINT rusty-brown to nmmmon- 
htawn or at timesochraceousrtawny, Spores roundto elliptical, roughened. lackinganapicalpore- 
Cy stidia usually ahsent on faces { sid es) of gi 11 s but sometimes present on Iht edges. Gap t utide 
typically filamcntous. 

CORTINARIUS is the largest genus of gilied mushrooms, with au estimated 1000 
species — many of them still unclassified. Cortinarii can be dry or slide, thin or thick, large 
or small, chunky or ta 1 1, but as a group they are easy to recognize, for there a re t hree funga- 
mental features that umte all 1000+ species: rusty-brown to cinnamon-brown spores, the 
presence ofa cortina, and a terrestrial woodland growth habit. 

The cortina, which is the hallmark of Cortinarius , is an exquisitely constructed veil of 
sil ky or cobwebby fibers. It shrouds the giils of the young mushroom(COLGR PLATE 
105), but collapses as the ea p opens, often lea ving hairs on the stem which a re subsequently 
s ta med rusty-brown by spores (COLOR PLATE 103), In some species the cortina 
may completely disappear, but the combination of rusty-brown spores (and often, rusty- 
brown mature gi Ils) and growth on the gro und is a fa irly infallible indicator of Cortinarius . . 
In many species the cortina is augmeuted by a universal veil that leaves scaly belts, fibrils, 
and / or a sheath of slime on t he stem (and sometimes the cap). 

Among the b ro w r n- spored mushrooms, Cortinarius is most likely to be confused with 
Inocybe and Hebeloma, which are terrestrial and may have a cortina, but which have 
duller brown spores and often have whitish-edged gilis and a powdery ordandruffy stalk 
apex; with Phaeocoilybia, which has rusty-brown spores but lacks a cortina; and with 
Gymnopilus and Phoiiota, both of which are prima ri ly wood-in ha biting. (Cortinarii 
can occasionally be found on wood in an ad vanced stage of decay, but you will never find 
them on the mossy croteh of a live oak or the cut end of a felled fir.) 

Within these parameters presence of a cortina and often a universal veil, rusty-brown 
to cinnamon-brown or “ochraceous-tawny" (whatever that may mean) spores, and 
growth on the ground near or under trees — Cortinarii vary tremendously in shape, size, 
color, and habit, Many are Boring Ubiquitous Mushrooms (“BU MY’), but a sizable 
number are big, bold, and bla tantly beautiful In faet, the Cortinarii, along with the 
waxy caps (Hygrophoraceae), are the most colorful of all the agarics: blues, violets, 
yellows, oranges, brown s, and oli ves pred o mi na te, but reds, b right greens, and whites 
are not rare. To make any headway in Identification it is essent iaf to know the color 
of fresh individ ua ls particularly the color of the immalure gi Ils, since it changes as 
soon as the spores begin to form. As Cortinarii grow o Ider, the b right colors and 
individ uality of their youth are drowned in brownness, until the enormity of their 
uniformity makes Identification of species hopeless (on the other hånd, the sameness of 
their mundane-ness helps to signify thai they are Cortinarii).* 

You should also note whether the cap and stalk are viscid when they are fresh an dmoist. 
S cent is another important variable — many species have indifferent oders, but some are 
cnticingly aromatic (e.g, 3 C. percomis% others are do wn right disgusting (e,g. T C cam - 
phoratus ), while still others are aromatic and disgusting (e. g., C subfoetidus). 

Even if you take meticulous notes on fresh specimens in ail stages of de velopment, you 
will still find Cortinarii difficult to identify. Perhaps this is why professional mycologists 


•Note. These I mes werc tomposed at 3:00 A M. under the i nflue nce of severe boredom. 
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sddom bother to name the multitudes of Cortinarii they encounter, and why Elias Fries, 
the“father" of mushroom taxonomy, said in 1838: “No genus is more natural nor more 
sharply dislinguished from o thers . - but the species are so intimately related among 

themselves that to distinguish the separate ones is almost to be despaired Cor tinar ius 
species deserve to he better known, however, so don*t let your inability to name them 
prevent youfrom learning to recognize them. Naming them* afterall* is notanendimtself, 
but a means of expediting the recognition process. If you really must have labels, you can 
give them descriptive nicknames of your own, 

The labyrint hine process of identifying a Cor tinar ius can be shortened to some extent 
by learning to place each species in ils proper subgenus. Fivefor sometimes seven) large 
subgenera have traditionally been recognized* and even raiscd to the rank of genus by 
some mycoiogists! 

Subgenus Myxacium: both cap an d stalk viscid or slimy. 

Subgenus Bulbopodium; only the eap viscid; stalk with an abrupt, often rim med basal 
bulb (see pbotograph on p. 439 and Color Pia te i 05). 

Subgenus Phlegmarium: only thecap viscid; stalk equal todub-shaped orswollen, but 
lacking a rim med bulb. 

Subgenus Telamonm: nedther the cap nor the stalk viscid, cap hygrophanøus and 
smooth or occasionally fibritlose. 

Subgenus Cortinarius (now divided into four subgeneta see beløw): ncither the cap 
nor the stalk viscid; cap often fibrillosc or scaly but not typically hygrophanous, 

The three subgenera with viscid caps are the easiest to recognize, Myxacium isespecially 
disiinctive by virtue of the slimy universal veil that coats the cap and stalk, Bulbopodium 
and Phiegmacium feature many targe and/ or cotorful species but intergrade somcwhat 
(the bulb can be somcwhat abrupt or stightly rim med)* causing some investigators to 
recognize only the latter, 

The hygrophanouS'Capped subgenus Telamonia is the largest and mostdifficultgroup 
of Cortinarii, with at least400 species - most of them brownish or cinna mon-bro wn and 
many of them small and nondescript (in other words, typical u LBMV in the grand, bland 
tradition of fnocyhe, G aler i na t and Tuba ria). 

Members of the dry-capped subgenus Cortinarius are now divided up by Cortinarius- 
categørizers into four subgenera, based largely on the types of pigments they comain: 

Subgenus Cortinarius (m its most rcstricied sense): contains a single striking deep 
violet, fibriJlose-scaly species { C. vioktceus). 

Subgenus Sericeocybe: has violet to pate violet or Jilac-white colors. 

Subgenus (or genus) Dermocybe: composed mainly of small, slendcr-stcmmcd, brighi- 
ly cølorcd* conifcHoving species with yellow, olive, orange, or red pigments catlcd 
anthraquinones(which are wa ler-so luble and hente make wønderfuldyeingagents). 

S u bge nus Leprocy b«: a la rge a n d di verse grou p whose co I or ra nges f r o m o ti ve to y e 11 o w , 
yellow-brown, rusty-o range, or brown, but whose pigments differ from those found 
in Dermocybe. 

Cortinarius is one of the most prominent features of our woodland f ungal flora, but its 
fruiting behavior is notoriously erratic. Sometimes there is one sudden spectacular, 
RussuiaAikt eruption of Cortinarii; at other times they fruit in a rather uninspired, 
desultory fashion throughout the rainy season. A few species* such as C. glaueopus, are 
common every year* but many types will be exceedingly abundant one season, then rare 
orabsent for the next two or ten (or even twenty!) years. 

Most if not all Cortinarii are mycorrhizal. They attain their maximum numbers and 
diversity in the cool coniferous forests of the north lemperate zone, bul are also common 
under hardwoods(particularly “Bulbopodiums" and*Thlegmaciums"). In our area each 



Cortinarius crocolitus (see conrnients under C collinitus, p. 431 ) is one of hund reds of Cortinarii Its 
sLalk is marked by yellow-brown or ochre bolts formod by the universal vcll. 

forest type offers its owncharactensticclique of Cortinarii: e,g. T C infracius, C. coioneus , 
and C. collinitus with tanoak, C. glaucopus, C. regalis, and C. sodagnitus with live oak; 
C. c innam o m eus, C. phoeniceus var. occidentalis , and C obtusus with pine; and C. 
halt ca tus, C cyiindripes, and C. vibra tilis with ericaceous tre es and shrubs ( hucklcberry, 
ma nzanita, a nd madrone). It is i n northern latitudes or higher a ltitudes( i. e., with northern 
conifers, espeeiaUy spruce), however, thal the Cortinarii come into their own, and their 
astonishmgdiversiiy becomcs overwhdming. 

Some of thc older popular mushroom manuals list Cortinarius as a “safe^ (albeit 
medioere*) genus— but nothing could be farther from the truth . Cortmarius, in faet, 
contains several deadly poisonous species ( particularly in the subgenus Leprocybe — see 
C. gent ilisl ) whose effeets on the human body are greatly delayed (for up to three weeks! ). 
Thenefore it is best not to eat ANY Cortmarius, e special ly in vie w of the large number of 
poody known or difficulMo-idemify species. ( Even some of those proclaimed lo be ed tble 
may not be safe, since there is no assurance that the eater identified them correctly.) 
Cortinarius is a tempting potential food source, however, so if you are adamant about 
ex pe ri menting, then stick to the ones with viscid capsfnone of which, asyet, are known 
to be deadly poisonous), and wait at least two weeks— rather than the usual two days — 
af ter your Hrst “test" before indulging in more. 

Because Cortinarii are so prominent and colorfuh the selection of species in this book 
is fairly sizable, at least in comparison to other giant — but more mundane — ge nera such as 
Inocybe and Psatkyrella. Over 130 species of Cortinarius are ment i o ned (not all of them 
native to Cahfornia) and 34 are fully desenbed. Remem ber, however, that these 130+ 
species represent only a fraction of the total number that oceur The fieid marks listed are 
often insufficient for positive Identification, and many of the descriptions are meant to 
serve as models or “arche types” fora large number of species (e. g., brown“Telamomas" 
with a club-shaped s talk and medium-sized capare typified by C JtmføerJ.Thus most of the 
names in this chapter should be seen as suggestions — rather than statements — as to what 
your mysterious Cortinarius might be. Those wishing to verify their identifications should 
con sult a more definitive source, such as Alexander Smith's keys to North American 
Cortinarii (which are not avaitable to the public), or Damel Stuntz's key to species of the 
Pacific Northwest and Meinhard Mosens keys to those of Europe, which are (see Sug- 
gested Readingsand Primary References). 

*Even Captain Charles Mclhttine, that imrepid turn-of-thc-century toadstooi-tester whosungthe ptaises of such 
ftaccid* Ieaturcless. flcshless fung; as C op f mus, ephemerus (“choice as a flavonng”} and Psathytella tandolleuno 
{"tender ont of the besO> was non-plussed by the Cortinarii, for on moret ha none occasjon hc charactenzed their 
flavor as “more or Itss rhat of rotten wood," However, one colJeague of mine has a dissent i ng interpretation of 
McJlvaine T s comparison: he ressorts that Mcllvfline's tastes (which inclodrd a fondness for stinkhorns) were so 
hiiarre and eecentric lha( “rotten wood” was undoubledlyhigh up o n his tist of tl bestedi bles,” and eonsequently, 
so werc the Cortinarii! 
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Key to Cortinarius 

1 . Fruiting body typically developing underground(but cap may surface in wet weather), the veil 

membran o us or sømewhat membranous and per sistem ly covenng the gilis (i. e., either re- 
maming mtaet through maturity or shredding radially bul not rupturing); found mostty under 

mountain conifers . * . 2 

1 Not as above; tf developing underground then ved nol persistent and membranens . 4 

2. Cap purptish or lavender-tmged . , . C. vetatus{æc: C. magniveiai HS, p. 442) 

2. Cap white to yellow, ochre, or yellow-brown (not purptish) j 

3. Cap whitish when fresh; veil tough, often not rupturing C. magmvelatus, p, 442 

3. Cap yellow to yellow-brown or tan (or rust y-st amed); veil not as tough or thick as above, often 

shredding radial ly C vtrrucisporm & tit hers {see C. magnivetatus, p, 442) 

4, Cap v istid or slimy when moist (it may dry out, bul look for ad hc ring debris) . . . r . 5 

4. Cap not normally viscid (in wet weather it may be slightly viscid or tacky but never slimy) 61 

5. Cap radially corrugated or coarsely wrinkled. yellow-brown to ochre, tawny, or rusty-brown, 

gilis purplish aifirst but soon brown to rusty -cinnamon; stalk witha basal bulb when young, 
but bulb often obscure in age; found under hardwoods in eastern Norih America, often in 
large numbem , . . C, corrugatus 

5. Not as above 6 

6. F ru i tin g body massive; stalk 3-7 cm thick and iacking a basal bulb; ftesh also very thick; cap 

brownish to russet at the center (often wilh small flattened scales) and yellow ish at margin 
(Iacking pronouneed violet tonesf C. ponderosus&Q thers, p. 432 

6. Not as above; either smaller or with violet on cap or stalk with a basal bulb 7 

7 . Stalk (at least the lower part) viscid or slimy when moist, sometimcscnlarged be lo w but typically 

withoui an abrupt, nmmed basal bulb(in very wet or very dry weather the viscidity may not be 
evident) „i,.,,.,.., „ . . 8 

7. Stalk typically nol viscid ( but il cap is slimy, some of the slime may drip off onto stalk basel; 

stalk with or without an abrupt, nmmed basal bulb 21 

8 * Fruiting body small ( cap 2-5 cm broad) and gray , the cap and young gi Us with a slight lilac tinge 
that often disappears in age; stalk whitish with a bluish-tinged apex when young; found under 
conifers; rat her rare C. sterilis 

8 . N ot as above . . , . . 9 

9. Fruiting body purple T violet, or bluish in some part, at least when young and fresh 10 

9. Violet or bluish shades completdy absent . 17 

10. Stalk typically club-shaped (thieker at base) LI 

10. Stalk equal, tapered downward, or spind le- s haped (s wo lien slightly in the middtc and Upered 

below) 13 

L 1 , Cap violet or lavender well into maturity C. iode s &. ot hers (see C cylittdripts group, p. 430) 

11. N ot as above . 12 

12. Center of cap rusty or tawny becoming chestnut-brown in age. the margin paler; gilis violet- 

tinged when very young C. eas(aneicoior(sc^ C. cylindripes gro up, p. 430) 

12. Not as above C. grisealuridiis &. others(sec C cylindripes gr o up, p. 430) 

13. L o we r por I i on of sta I k wil h conspic uo us t rans verse or co ncent ric ban d s , plaq ues, o r scaly belts 

formed by the universal veil; cap yellow-brown to rusty-orange or rust) -bro w r n at maturity 
(margin may be bluish or violet when young) C. collinitus group t p. 431 

13. Not as above (stalk occasionally with some scaly belts, but if so Iben cap darker or d il ferent ly 

colored) 14 

14. Cap purpie or lilac, at least when young C. cylindripes group & others, p. 430 

14, Not as above 15 

15. Cap blackish to deep chestnut-brown to dark olive-bro wn, often Fading lo cinnamon-bro wn or 

yellowish-brown in age, the margin often becoming radially wrinkled or grooved, stalk long, 

usually rooting deeply in soil; common under northern conifers 16 

15. Not as above; cap differently colored, at least when young (Le., paler or bnghterj 

C. pseudosalor Æ C. deiibutus (see C. cy lindr ipes gro up, p, 430) 
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16. Cap blackish to deep chestnut-brown when young, fading to cinnamon in age; gills not violet 
or bluish when young ...... . ...... , . * . . . , , C* vanduxerertsis, p, 432 

16. Cap colored as above or ranging to olive- or yellow- bro wn; gills violet or bluish-tinged when 

young C. elatior (see C. collinitus group, p. 43 1 ) 

17, Stalk usually club-shaped or thickened below, at least when young; fruiting body sometimes 

rather small . . . , 18 

1 7. Stalk more or less equal or tapered downward; fruiting body medium-sized or larger .... 20 

18. Fruiting body medium-sized (cap usually 5 cm broad or more); stalk usually at kast 1 cm thick 

at apex, ty pi ca I ly with ochie-brown patches of ved tis sne below; od or and taste not distinctive 

. . C, pallid ifoiim ( see C collinitus gro up t p, 431 ) 

18 Not as above; fruiting body rather small (cap usually Jess than 5 cm broad); oder lypieally 
fragrant or taste of cap surface bitter . 19 

19. Odor fragrant; flesh, young giils, and stalk yellow . . C. ciirinifolim(see C, percomis. p. 436) 

19. Odor lypicall) mild but taste very bitter (at leasl of the cap surface); flesh and stalk whitish 

C. ubrtifitly p, 429 

20. Lower portion of stalk lypieally with transverse or concentric bands, plaques, or scaly helts 

of universal veilttssue; found under both hardwoods and con i fers C, collirtitus group, p. 431 

20. Not as above; associated pnncipally with eonifers C , mueosm, p. 429 

21. 1 mmat u rc gi il s sooty oliv e to o li ve, greenish, o r ye N ow-green , or so o n bec o mi ng t hese col ors 22 

21, 1 mmat u regi Ils diffe rent ly colored ( ind uding yellow) 28 

22. Stalk lacking an abrupt, rim med basal bulb; cap sooty-olive when young (may be browner or 

ta w nier in age), t he sk in olie n bit ter- tas ting; gilis u sua lly soo ty-o li ve a I s o 

..................... C. infractus&L ot hers, p. 435 

22. Not as above; stalk usually with an abrupt, often rim med basal bulb T at least when young 23 


23. lmmature giils with violet faces or entire gi Ils with a fleetmg violet phase at First 24 

23, Gills; never violet 25 


24, Gilis at first with violet faces and olive edges C. montanusSc oihersfsee C. cedretorum, p. 439) 

24, Giils violet- tinged when very young but soon entirely olive lo greenish or greenish-yellow . . 

.C. scaurus grvup, p, 440 

25. Cap reddish to reddish-brown or orange- brown when fresh, at kast at the center 

C. orichalcem Sl C rufo-oHvaeeus ( see C scaurus gro up, p. 440) 

25 . Not as above i,, 26 

26. Cap olive; giils olive to olive-yellow; stalk yellowish or oli ve- tinged; found mainly under conifers 

m the Pacific Northwest C. prasinus(%ee C scaurus group, p. 440) 

26, Not as above, usually more brightly colored, at least in pari; widespread 27 

27. Giils green; stalk pak bluish when fresh; found in eastern North America under hardwoods 

.......... ........................... . C, vireniophyUus ( see C- scaurus group, p. 440) 

27. Not as above; es pedally eommon in the West . , . C. scaurus group, p. 440 

28. Some part of fruiting body lilae, violet, purpie, or bluish when fresh and young( check cap sur- 

face, stalk. i mm at ure gi Ils, and flesh) 29 

28, Fruiting body completely lacking violet, lilae, or bluish tones 48 

29. Flesh (at least in base of stalk) starnmg wmc-red when bruised . 72 

29. Not as above (but flesh may stam purpie or duli lilae) 30 

30, Giils and/ or flesh staining purple or du 11 lilae when bruised (if already purpie. then staining 

darker purple) . C. mutabilis group & o thers, p, 437 

30, N ot as above 31 

31 . lmmature gills yellow or purplish with yellow or ohve edges .... 32 

31. Not as above . 33 

32. Flesh partly violet or lilae and parily yellowish or whitish when fruiting body is sliced open 

lenglhwise (see Color Plate 105); stalk apex not bluish C. cedretorum & Others, p 439 

32. Not as above; stalk apex often bluish; gills entirely olive or with olive ed ges 

C. wionfa/fus{iiee C. cedret orum t p. 439) 

33. Whitish fibrillose or felty veil remnants usually present on cap (often in the torm ot a patch) 

. C- calyptratus & C . calyptrodermus (aee C regal is, p. 443) 

33. Not as above 34 
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34. Stalk with an abrupt, rimmed basal bulb, af least when young ■ 35 

34. S talk merely equal or dub-shaped, lackmga s harp lydef; ned, rimmed basal bulb . 43 

35. Basal bulb with a whitish volva-Iike shealh; cap grayish to bluish-gray; growing main ly onder 

spruce * . , C. lah atus {see C, regalis. p. 443 ) 

35. Not as above 36 

36, Cap bright yellow to yellow-brown or ochre (the center s omen mes oranger), e ven when young 

and fresh C. catochrous & others(see C. fulmmeus, p. 441) 

36. Cap differently cojored ( but may dcvelop ochre or yellowish s hades in age) 37 

37. Cap dark reddish-brown to c he st nu t, becoming paler reddish-brown in age; gi Lis palc lilac at 

firsi, darkeningto reddish-brown; found mainly under con i fers. especialty in Southern Oregon 
and norlhern California , C. subpurpurevpbytlus 

37. Not as above 3# 

38. Cap dark olive or greemsh to steel-gray or brown, often stFeaked of mixed with ochre, blue. or 

gray, and often developing rusly to tul vons tones when older (especially toward center), 
i m mat ure g dis gray to bluish-gray to bl u is h- viol et (or occasionaJJy violet) 

■ * * - . . C. gtaueopus grvup & others, p. 437 

38. Nol as above; immature gills lilac, violet, or lavender, or if bluer then cap typically bluish to 

bluish-gray or at least differently eolored from above 39 

39, Associated with conifers in the Pacific Northwest; fruiling body modest in size (stalk typically 

less than 1 .5 cm thick at apex); gi l Is Hlac to pinkish- lilac when young . C. alympianus, p.439 

39. N ot as a bo ve; especially co mmon under hard w f ood s ..40 

40 Fru i ting body (or at least the immature gi LI s and stalk apex) with a bluish tinge when fresh 

C, caestocyaneusiset C. olympianus. p. 439) 

40. N ot as above ( gilis and stalk apex more violet or purpie than blue) 41 

41 . Mature fruiting body with a small bul sharply defined basal bulb; taste usually bitter (at least 

of the cap cuticle); cap with violet or lilac tones at least at the margin; eommon under oak in 
California C sodagn itus group. p, 438 

41 . Not as above; found mainly under hardwoods in eastern North America 42 

42. Cap and basal bulb discoloring ochre or buffy-lan fairly quickly , 

■ - - C. veficofiwMsee C olympianus, p. 439) 

42, Nol as above . . C. miebiganensis, C aggregat us t & ot hers (see C. olympianus, p. 439) 

43, Cap usually lilac or lavenderat least at the margin; stalk usually very thick (2^5 cm) orifnotthen 

odor usually sweetish ( like overripe pears) 44 

43 . Not as above 45 

44. Stalk very thick (2-5 cm); flesh thick and firm C balteatus & others. p. 433 

44. Stalk typically 2 cm thick or less; odor usually sweetish C subfoetidus, p. 434 

45 Stalk with pale ta wny palches or fibrils, thinly viscid at first; cap tawny to chestnut-brown with 
a paler (buff-colored) margin C. castaneicoior ( see C. cyiindripes group, p. 430) 

45. Not as above 46 

46. Cap yellow to yellow-brown, tawny, or fulvous C, varurs & others (see C mut (if omtis, p. 442) 

46. Cap differently eolored , 47 

47. Cap reddish-brown to liver-brown or dull purphsh; gills usually violet or hlac when young . . 

■ — - * C- variicotor&. others (sec C. mttitijormis, p, 442) 

47, Not as above; gills usually bluer or grayer C, glaueopus group. p. 437 

48, Odor distinetly fragrant and $weet(bieak open the flesh if there is any doubt) 49 

48, Nol as above ( but odor may be distinetive) 51 

49 Od or a ni se li ke; stal k w i t h a ba sa I b ul b, at least whe n you ng C. odor i/er ( sce C percomis, p. 436 J 

49 , Not as above 5(1 

50, Stalk and flesh yellow or yellowish C ptfreømu; p. 436 

50. Stalk and flesh whitc or whitish C luteoarmillatus < ?) (see C. perconus, p. 436) 

51. Od or s tro ngly pu ngent ( li ke green co rn o r cor n silk ); gi Us a nd cap y el I o w ish w hen y ou ng, t he cap 

becoming browner or redder in age; stalk usually with darker fibriUose palches orzones; found 
under conifers in the Pacific Northwest C. superbus 

51 , Not as above , , , , , . . 52 
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52. O ilis yellow lo yellow-orange or yellow-brown when young and stalk with an abrupt, usually 
rimmed basal bulb ( at least uhen young) . . . ...... 53 

52. Not as above 54 

53. Cap b right green to citrine-green uhen fresh ( someumes brownish at the center); common 

under oak in Caltforrua C. sp. ( urtiden lifiedM see C sraurm group, p. 440) 

53. Cap nol green C. Julminens & o thers, p.44I 

54. Cap brownish to dingy-flesh colored, bul usually with a patch or patches of while fibrillose 

or felt y veil mate ria l, only shghtly viscid; stalk witha basal bu Ib; fo und under oak inCaliforiua 
C. regalis t p. 443 

54 , N ot as above * * 55 

55. Cap white or whitishfor al times ranging to bulf or pale lan) 56 

55. Cap darker or brighter than above 57 

56. Stalk with a basal bulb; found under hardwoods in easiern North America ...... C. atbidus 

56. Nol as above; stalk equal or club-shaped (thicker below) but lackmg a prominent basal bulb; 

often found under comfers . . . . 138 

57. Lower port ion of stalk with concentric helts or transverse bands of colored (usually ochre) 

veiJ tissue C. croeøtiias( see G coltiniius gro up, p. 431 ) 

57 . N ot as above ..*.*» 58 

58. Cap radially corrugated or wrinkled, cinnamoit to pinkish-cinnamon lo cinnamon-brown; 

found in ihe Pacific Northwest under conifers * C. corrugis 

58. Cap not radially corrugated 59 

59, Veilcopious, usually leavingremnants on cap margin and/ or a fi brillose white shealh or patches 

on ihe stalk fand often a slighl ring or annulus) ... C tiirmatis( see C. multi/ormis, p. 442) 

59. Nol as above; veil not so copiousf but may leave a few remnants) .......... 60 

60. Stalk 1-4 cm thiek and very firm, usually stout, more or less equal or narrowed slighlly ar the 

base - C. crassus (see C haheatus. p, 433) 

60. Stalk with a basal bulb (at least when young) or not as thick and stout as above 

. . . . T r r . , C. multi/ormis & oihe rs, p. 442 

61. Fresh fruiting body at least partially purplish, bluish, hlac, lavender-gray, lavender- while, 

etc. (check i miniature giils, stalk apex, flesh. and cap) , . , . , 62 

61 Fresh fruiting body complet ely lacking violet, bluish, or pale lavender shades 87 

62. Lower part of stalk with reddish bands, patches, or l 'bracelets T ' formed by ihe universal ved 

or stalk with a fiery orange to red base - 63 

62. Not as above (but tipper stalk may have a ring of rusty hairs from the cortina) 64 

63. Stalk 3-7 mm thick at apex, with reddish to vinaceous patches, flbrils, or “braceJeis"; cap 2-5 

cm broad * , C. boutderensh (see C. tirmilfafus, p. 448) 

63. Usually langer ihan above; stalk with a brig hl orange or red base C* mbripes , p. 449 

64 r Stalk typically with a persisient, somewhat membrano us annulus (ring) formed by the veil, 
usually club-shaped or bulbous; gills broad, well-spaced, deep purpli^h becoming dark 
cinnamon-brown; cap deep purplish to browmsh to copper-brown, often fibrillose or hoary; 
found mamly under hardwoods in eastern North America C. torvrn (see C evernius, p. 450) 

64. NoL as above 65 

65. Cap hygrophanous (fading mark ed ly as ti loses moisture) and smooth (bald) or al most with a 

few whilish ved remnants near the margin 66 

65. Cap smoolh, silky, fibrillose, hairy . or scaly, but if smooth then not ma rkedly hygropha nous 72 


66. Fruiting body small (cap 1-3 cm broad; stalk less than 5 mm thjck) 

C pukhetim & C subjlexipes (see C ohtusus gi nup, p. 452) 

66. Fruiting body medium-sized (larger than above) 67 

67. Fresh fruiting body violet-tinged only al apex of stalk ... C brunneusH ce G laniger, p. 451 ) 

67. Fresh fruiting body show mg more violet than above (but violet tones may fade) 68 

68. Stalk with eonspicuous remnants Irom the universal ve il r ., ... . 69 

68. Stalk with inconspicuous veil remnants (or lacking them) 

C. impenntséi C a dus tus (see C. evernius, p. 450) 



Cortinarius pholiéeus occurs mostly with birch. Note prominent sea les on cap and stalk, 

69. Umversal veil remnants on stiil k yellowish to buff . C, subpurpureus ( set C everniux. p 450} 

69. Not as above H 70 

7(1. Stalk more or Jess club-shaped (thicker at basej C lueorum (see C. e ver ni ns, p 450) 

70. Stalk equal or tapering downward . , , . , 71 

71. Stalk often with a narrow, fiaring annulus (ring); cap pale when fresh . , 

. < C\ urbicus { see C. evemius, p. 450) 

7L Not as above C. evemius & øthers, p, 450 

72. Flesh bluish or violet but stainmg wine-red to wine -brown when cut or bruised , at kast in base of 

Malk; cap bluish or bluish-gray to grayish-lavender becoming deep purplish-brown in age; 
cap surface usually Jihnllose or with Rattened scales; gills dark bluish or bluish-violet when 
young; stalk with a basa! bulb which often disappears in age; not common ..... C. cyanites 

72. Not as above; flesh not stainmg wine-red when bruised; common 73 

73. Cap distinetly hairy, scaly, or fibrillose-scaly 74 

7 3 Cap sm oot h or si 1 ky or very s li gh tly scaly (b u t ma y ha ve un i ve rsa ! vei 1 remnants on it) ... 78 

74. S talk with only a tinge of violet or bluish-gray and soon fading to whitish; cap browmsh to buff 

beneath a wbite to grayish-white fib ri LI ost -hairy layerfeap lacking violet or bluish shades); 
found under conifers ... C. piumiger(aee C evemim, p. 450) 

74, Not as above 75 

75. Entire fruitmg bt>dy deep violet (someiimes nearly black) when fresh (the giils may be rusty- 

dusted in age} C. viotactus, p. 446 

75. Not as above; fr ni ting body paler, browner, or with only a tinge of violet 76 

76. Cap and stalk with brown to cinnamun-brown scales; stalk not radically bulbous (see above 

photo); fa irly common under hardwoods (especially birch} in easiem North America, rarely 
in the Pacific Northwest C. phoiideus {sec C squamulosus, p, 445} 

76. Not with above features; stalk not usually conspicuously scaly 77 

77. Stalk radically bulbous; cap w ith brown to dark chocola te- brown scales; found under hard- 

woods in eastem North America, rare (orabsent) in West ......... C, xqutmwiosus, p 445 

77, Not as above; stalk not radically bulbous and,' or habitat dif fe rent . 78 

78 Flesh in stalk rusty-brown to cinnamon-, tawny-, or yellow-brown (often marbied);associatcd 
with conifers C. tragtmus, p, 447 

78. Not as above (flesh in stalk usually white to buff or linged violet) 79 
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Cartituirm.’i hotaris favørs beech and other hardwoods in eastcrn Nortis Amenca. Note distmctive 
red fibiils or scabon the cap and Malk. 


Stalk with butf to tan. ochre, or brownish-yeliow patches, zones, ør “bmcclets" formed by 

the universal veil C. anømafusÅ C. caninus (see C, affroviolaceus, p. 447) 

Not as above; universal veil remnants differently colored (if present) 80 

Odor distmetive: eilher s weetish (like øver npe pears), spermade, or very uopleasant 81 

Not as above; odor rmld, radishlikc* or merely fungal 81 

Odor sweelish, resembling overripe pears C. f ragram i see C i raga nu*, p . 447) 

Odør unpleasant or spermatic . 82 

Odor usually Spermaik; fruilmg body ralher small, the cap often umbonale; spore print duli 

bruwn . . , . . (see Inoiybe, p. 455) 

Odor unpleasant but not spermade fruiting body medium-sized; spore print rus ty- bro wn to 
Cinnamøn-brown C. camphoraius & oihcrs (see C. iraganus, p. 447) 

Stalk very thiek (2-5 cm thiek al apex) and firm; cap visad when moi&t (but soondry and oflen 

shiny) . C* balteatm , p. 431 

Stalk typicaliy 2 cm thiek ør krss ar apex and/ or cap not vise id when young 84 

Cap and lower stalk vise id when ve ry young, often with brown or olive-brøwn palches ør spots 

(of dned slime) when oider. found under c onders; rare . 

C\ griseoviolaceus (see C cytindripes gr o up, p. 430) 

Cap and stalk not viscid (or cap only very slightly so in wet weather ) and not spoited as above 
I but may de ve I op ochre, tan, buff, ør browmsh disc olo rat ions in age); found under both 

hardwoods and conifers; common 85 

Cap predominantly pale violet to lilac-white or sdvery- violet or pak bluish-violet (bul buft to 

ochre stains may develop in age) 86 

Cap diflerenLly colored (eithei grayish-buff or soon becoming bruwn lu ochre thioughout) 
. C. subpulchrtfotius & C maiaehius (see C aihuyiolaceus* p. 447) 

Lower portion of stalk sheathed with conspicuøuswhitc universal veil tissuc (ftbrils); stalk often 
rat her long andelub-shaped (thicker below but nol abruptly bulbuus) C. alboviølacetis, p. 447 
Stalk oflen thiek and stout with a prominent basal bulb and. or lacking conspieuous white 
universal veil tissue C. nrgentatus Æ C, suhargenfatus { see C. alboviolaceus, p. 447) 

Growing in sand (bul associated with pine); gills rusty-orange to brownish-urange when young 

C. Qureifotius (see C cintiamomeus gro up, p. 453) 

Not with above combination of characteristics 88 

Cap ølive-brown lo olive-yellow to yelluw-bruwn with small dat ker (often black ish) hairs 

or fibnllose scalcs, especially toward center C. cotoneus group, p. 445 

Not as above ........ * . 89 

Cap and stalk with red d ish scales, fibrils, and/ or streaks on a paler (whitish to yellouish) 
back gro und; found under hardwoods, especially betch, in eastern North Amenca (see above 

photo) C- boftzrisfsee C squatnulosus> p. 445) 

Not as above (but cap and stalk can be entirely reddish or the stalk can have reddish universal 
veil remnants) 90 
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90. Stalk white to brownish with I 4 reddish to reddish-brown bands orbdts of universal veil tissuc 
Over the lower portion or stalk with a bright red to orange base or a sheatb ol ver mi ti ion l i buls 
(universal ved remnants) . . . 91 

90. Not as above (but stalk may be e nti rely red or orange or thestalkmay have a single *une of i usty 
hairs formed by the corlina, usualiy near apex) 94 

9L Cap 1 -3 cm broad; stalk wholly or partially sheathed by vermillion fibrils 

, . . . C mimatopus (see C. rubripes, p. 449) 

91 Not as above; cap usualiy larger 92 

92. Stalk base red to bright orange; associated with hardwoods. especially oak C. rubripes, p 449 

92. Stalk with M reddish bands or "bracelets”; assouated with conilers or birch 93 

93. Typically associated with birch C, anrullatus t p. 448 

93. Typically associated with conifers (especially in the Pacific Northwest) or with hardwoods 

ølher than birch C baenustocheiis A C. subfestticeus (see C. armt Hams. p 448} 

94 . S ta Ik 6- 1 8 cm lo ng a nd 0 .5 -2 cm thick a t ape x , us ually w hi tis h and c lu b-shaped ( thicker al base); 

gi II s pale yellow when young; cap creamy to pale buff to yellowish or tawny-brown (of ten 
darkestat center), silky or nnnutely scaly; found under ha rdwoods (especially beech) in eas tern 
North America ...****,-. C.flavtfaiius 

94. Notas above 95 

95. Growing on la wns or buried wood; stalk typically 3-5 mm thiuk a nd often with a small annulus 
(ring); cap ty pically less t han 4 cm broad, reddish-brown to cinnamon, fading to more or less 

buf f as il loses moisture; found in the Pacific Northwest 

(set Galer ina r Tubarsu, & Allies* p. 399) 

95. Not as above — 96 

96. Stalk yellow to bright yellow but the gills whitish to brown (i.e. f not brighily colored) when 

young; cap smooth and hygrophanous, I adi n g to yellowish as it loses moisture 97 

96. Not as above; stalk nol yellow (bul may have yellowish veil remnants), or if stalk yellow then 

immature gills usualiy brightly colored also or cap minutely scaly 98 

97. Gills whitish when young; cap brown to tan when moist C renidens 

97. Gills brownish or cinnamon when young; cap bron 7 .y-brown to deep olive-brown w'hen moist 

* ..... C. angutosus 

98. Gills colorful (yellow, greenish, orange, red. dark red. or bright rusty-o range) when young; 

stalk often colorful also; cap usualiy nol hygrophanous 99 

98. Gills duH (whitish, grayish, brow nish, or duli cinnamon) when young; stalk usualiy duil also 

(brownish, gray, white, etc,); cap usualiy hygrophanous . . 110 

99. Immature gills orange-red to rusly-orange; cap hygrophanous (dark rust -red but fading as it 
loses moisture); stalk usualiy paler than cap and gills; found only fin the west coast in mixed 
wood s and under conilers ...... C. coUfornicus (see C phoemceus var, occidentalt*, p. 454) 


99. Not as above (if colored as above, then cap not hygrophanous or found elsew here) 100 

100. Immature gills red to dark red 10 f 

100. Immature gills some shade of yellow, oli ve, orange, or bright cinnamon 104 

101. £>?l*re fruiting body orange-red to red, dark red, or rust -red 102 

101. At leasl the stalk (and sometimes cap) yellowish or ochre lo yellow-brown 103 


102. Fruiting body emnabar-red to rusty-red ur dark red; found mainly in eastern North America, 
especially under hardwoods C\ cinnabariniix & others (see C sangumeus, p, 454) 

102. Fruiting body bio ud- red to dark red; found mainly under conilers in northern and western 

North America .. . C sttnguirteus, p 454 

103. Cap red to dark red or reddish-brown C, phoeniceus var. oeciderttalis, p, 454 

103. Cap ochre to brown or yellowish 

C. senusanguinetts { see C. phoemceus var, occidentalt*, p. 454) 

104. Cap orange-red to bright rusty-red to coppery-red(or occasionally n range- brown); immature 
gills bright yellow togrcemsh-yellow or sometimes orangish; associated mainly with conilers 


and willow; not common C. ultginasus 

104. Nol as above; cap not reddish 105 

105. Cap tawny to rusty -o range and covered with nu me rous mm ute , erect seak s 

. C. rainii j ren\i.s (see C. gentilis, p. 444) 

105. Not as a bo ve; cap smooth to fibrillose or with a fewseales only 106 
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i 06. Cap smooth and hy g rop hano ns, orange-brown to yellow-brown or ochre when mo is t, fading 
as it loses moist ure; gills ochrc-ycliow to cm na mon-bro wn or brown (not particularly bright); 
stalk deep orange-brown orcinnamon-colorcd, ofteo wuh a few yellow ved remnanls when 

young; fruiling body smalt (stalk less than 5 mm thick) C. gentilis, p 444 

106 Not as above; cap smooth to flbrillose or stightly scaly, not hygrophanous; fruiting body 
variousiy colored but oflen bnghter or more olive than above (especially thc stalk) . . . . 107 

107. Jm mature gjlls yellow to olivc-yetiow orgreenish JOK 

107. Immature gills saff ron (orange -yellow) to orange or rust) -orange J09 

l OK, Stalk club-shaped and at least 2.5 cm thick at base; fruiling body b right yellow becoming 

oranger or browner m age C. catlisteus {see C cinnamomeus gro up, p. 453) 

I0K. Not as above; stalk more slendcr and/ or equal; fruiting body sometimes with olive tones 
(bul sometimes with o ut) . . C. einrtamomeus gruup & ot hers, p, 453 

109. Cap 3-9 cm broad; stalk usuaUy 0.5-1 .5 cm thick; giils ochre to tawny or oiangish-dnnamon 

when young; occurrence in North America quesi iona ble 

. C or e Ua nus Æ C. speciosissimus{ see C gent tiis, p. 444) 

109. Not as above; usually smaller or more stender; gills sometimes brighity colored (saffron, 

orange, etc.); common in North America 

C. croceofolius & o t hers (see C. cinnamomeus group, p 453) 

1 10. Cap and stalk wbttish lo grayish or pale tan, but the fiesh staining yellow when bruised and 

linally linning (or agmg) rcddish; wjdely distributed, bul especially common along thc west 
coasi under co miers . C. rubicunduhts f=C. pseudobolaris) 

1 10. Not as above . . . . . IN 

NI. Fruiting body small and rat her fragile; cap sometimes umbonate, averaging 1-4 (5) cm broad; 

stalk averaging 2-6 mm thick (examme several specimens if unsure!) 112 

ti I. Fruiling body medmm-sized or larger, cap not umbonate or only very broadly so, averaging 
4-15 cm broad; stalk averaging 0.5-3 cm thick (check sevcral specimens rf unsure) .... 121 

1 12. Stalk usually with yellow or yellowish vei! remnants, at leasi when young (check se veral speci- 
mens); gi Ils ochre-yellow to emnamon-brown when young C- gentilis T p. 444 

1 1 2. Nol as above 113 

1 13. G il Is sta irung black when bruised C. washingtonensis {set C. oh t usus g ro up, p. 452) 

113. Nol as above H4 

1 14. Cap with a prominent black umbo (otherwisc slightly paler) . 

C. mgrocmpidatus{ see C obtusus group, p. 452) 

1 14. Nol as a bove (but cap may be enlirely blackish) 115 

1 1 5. Cap very da rk when moist (deep vmaceous-bro wn to blackish-brown or black), but often paler 

as it loses moisture 116 

1 15. Cap paler than above when moist 119 

1 16. Stalk with con&picuous whitc universal ved matenal, at ieast when young and fresh ... 117 

1 16. StaJk with only siight universal veil remnanls (if any) UK 

1 17. Odor geranium-li ke (al least when fiesh is erushed); found in bogs or other wet placcs 

C. paleaceus ( see C obtusus group, p. 452) 

1 17. Nol as above C. stemmatus (sec C. obtusus group, p. 452) 

1 1K. Cap blackish-brown when moisl; giils and stalk ako very dark; found under conifers 

C. uraceus 

1 IK, Cap dark vinaceous-brown when moist; gills tawny-yellowish to pale brow nish when young 
, . . . . ....... C. decipiens (see C obtusus group, p. 452) 

1 19 Cap (and sometimes stalk) minutely scaly 

C pstminiocephalus ét C. irtcisus (see C. obtusus group, p. 452) 

1 19. Cap more or Jess smooth 120 

120. Cap typicaUy with an aeute (sharp) umbo C acutus & others (see C obtusus group, p. 452) 
1 20. Cap t yp i ca 11 > wi l h a n o b tuse ( b lu nt ) u mbo o r wi t h no nc al a 11 C. obtusus gru up & othe rs, p . 452 

121 Fruiting body (including stalk) rusty- orange lo yellowish or yellow-brown; cap minutely scaly 
and not hygrophanous; nol definitely known lo occur in North America 

, C. oret la nu s ét C. speciosissimus ( see C, gen t tiis. p. 444) 

121 Not as above; very common in North America . 122 
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i 22. Cap brownish to dingy flesh-colored, but often with a whitish patch of universal veil lissue; 
stal k thick (1.5-3. 5 cm at apex), wilh a large, abrupt, often rimmed basal bulbifairlycommon 
in CaJifomia under oak , C. regal is, p. 443 

122. Nøl as a bove . . .... . . 123 

123. Cap e ove red wilh einnamon -brown to chocolate-brown sea les, nol markedly hygrophanous; 

either stalk also with seaks or stalk radically bulbous; cotnmon under hardwoods in e&stem 
North America, rare in the West 124 

123. Not as above 125 

124. Stalk radically bulbous and smoolh to fibrillose or on ly slightly scaly C squamulosus, p. 445 

1 24. Stalk equal orslightly thicker below, with brown seaks like those on cap 

. . C. pholideiu (see C xquamulttsus. p. 445) 

125. Cap broadly cone-shaped and linely silky-scaly from the universal veil when young; stalk 

equal, shealhed with while universal veil remnants, soon becoming hollow; cap dark topale 
einnamon C hemitnchm 

125. Not as above (but may be similar in some respects, such ascolor) 126 

126. Cap blackish-brown when moist; gi I Is and stalk also very dark, fo und under conifers 

C. umceus 

126. Not as above, usually paler or brighier in color 127 

1 27. Stalk typically tapered downward or spind le -shaped (swollen near ground and tapered bdow), 

the base often rooting ...... 128 

127. Stalk typically eq ua l toelub-shaped or bulbous . . 130 

128. Cap cinna mon-bro wn when moist C. durae inus (see C. laniger . p. 451) 

128. Cap vinaceous-brown to cocoa-colored when motst 129 

129. Stalk with co nspicuo us w h ite un i ve r$a 1 ve i 1 rem na ni s C damasce nus [ see C laniger. p. 45 1 ) 

129 Universal veil remnants on stalk absent or e vanescent 

C . privignus & C cacao-cotor { see C laniger, p. 451) 

130. Cap silky to fibrillose or flbrilløse-scaly and white to silvery-grmy or pale brownish-gray or 

cap brown beneath a whitish to grayish fibrillose layer . . . 131 

130 Cap dark er, at least when moist, and usually more or les s smoolh or minutdy scurfy (but cap 

may fade to buff or paler as it loses moisture) , . , . 133 

131. Cap brown to buff beneath a fibriilose-scaly layer .... C.plumiger (see C. evemius, p 450) 

131. Cap paler ihan above and silky to fibrillose (bul sometmies becommg pale browmsh-gray in 

age) . 132 

132. Cap silky-fibrillose, white to silvery, sometimes becoming pale brownish in age 

...... . C, pinetorum (see C. laniger. p. 451) 

132. Cap whitish or sirve ry, usually with a faint him of la vend er or violet (exa mine se ve ral specimens 

if unsure), silky; flesh and stalk apex often wilh a violci tinge also 

* - C. atboviotaceus Jk othere, p. 447 

133. Cap yellow-brown when motst, fading to pale yeUow-o range ororange-buffasit loses motsture 

C. armeniaeus f scc C. lamger, p. 451) 

133. Cap redder ordarker than above, at least when moist 134 

134. GiJls wide ly spaced; cap smoolh ør scurfy . . , . C dixtans ( see C laniger, p. 45 1 ) 

1 34. Not as above 135 

135. Stalk more or less equal C. hif ormis A C. dilutux (see C laniger, p. 45 1 ) 

135. Stalk usually club-shapcd or swollen below, at least when young (bul sometimes cq ua J. so 

examine several specimens if unsure) 136 

1 36. Sta J k wii h conspic uo u s uni ve rsa I vei l rem na n ts , a t least w hen y ou ng 137 

136. Stalk with only slight traces of the universal veil, if any (but may have remnants from the 

cortina) C. t rif ormis & o thers (see C. laniger, p. 451) 

137. Cap dark or duli brown when moist; stalk siimlarly colored beneath whitish to brownish veil 
remnants, Lhe apex sometimes vinaeeous- or violet-tingcd C. brunneus (see C. laniger. p. 45 1 ) 

137. Cap einnamon to reddish-brown or chest nut -brown when motst; stalk similarly colored be- 
neath whitish veil re mnants, not vinaceous- or violet- tinged at apex C. laruger & ot hers. p. 45 1 

138. Cap surface or cutide bilter-tastmg C. erystallinus (see C vibratilis. p. 429) 

138. Not as above C . iustratm & olhers 




Cortinarius vibratilis (Bitter Cortmarius) 

CAP 1 5-5 cm broad, broadly bell-shaped toconvex to nearly plane; surface smooth, viscid 
or slimy when moist, yellowish to tawny, fulvous, orange-bro wn, or yeIlGW-orange(orin 
one form brown) when fresh, fading as it ages or dries {sometimes to pale tan). Flesh thin, 
whitish; odor mild, taste bitter (especially cap surface). GILLS dose, notched to adnale 
orslightly decurrent, at first whitish, soon becoming duil ochre ortawny and fmally cinna- 
mon-brown. STALK 3-7 cm long, 3-10 mm thick at apex f usually clearly thickened below 
(club-shaped) but sometimes equal; viscid or slimy when moist, but in age sometimes viscid 
only at the base; white, smooih or nearly so. UNIVERSAL VEIL slimy, colorless. 
CORTINA scanty, sometimes leaving a few hairs on stalk which trap falting spores. 
SPORE PRINT rusty-bro wn; spores 7-9 * 4-5 microns, elliptical, roughened. 

HABIT AT: Solitary to w idely seattered or in small groups in forest humus; wide ly distri- 
buted and fairly common, but rare ly fruiting in large numbers. It usually occurs with 
conifers, but in our area I have collected il under manzanita, madrone, and huckleberry, 
in December. 

ED1BIL1TY: Inedible due to the bitter taste. (If Russula hrevipes is “betler kicked than 
pie ked, 11 then C. vibratilis is* 1 betler kicked than li c ked I”) 

COMMENTS: The small size, viscid lawny cap, and viscid white stalk plus the bitter taste 
which can usually be deiected by pressi tig your tongue to the surface of the cap — are 
the hallmarks of this petite Cortinarius . It ty pilles a group of species with in the subgenus 
Myxacium which have aclub-shaped( thickened) stalk, at least when y oung. Other species: 
C. crysfailinm is similar in size, shape, and bitter taste but is whitish to buff or pale tan 
overall and has a non-viscid stalk, Seealso C. citrinifolius ( under C. percomts). 

Cortinarius mucosus (S limy Cortinarius) 

CAP 4-10 cm broad, convex lo plane or broad ly um bona te, or evenuplifted in age; surface 
smooth and very slimy when morst, chestnut- to reddish-brown or bright orange- brown, 
oiten paler (tawny or ochre) in age. Flesh whitish: odor and taste mild, GILLS close, 
usually more or less adnexed, whitish lo grayish when very young, becoming pale ochra- 


429 


430 


CORTINA RI ACEAE 


ceous or tawny, then cinnamon-brown from ripening spores. STALK 4-15 cm long, 1-2 
(2.5) cm thick, more or less equal, stimy or viscid when moist, white or whitish but some- 
times rusty-stained from spores; not breaking up into conspicuous scaty belts. UNI- 
VERSAL VEIL whitish, slimy, disappearing or leaving indistinct remains on stalk. 
CØ R T I N A us ua l ly f o rm i ng a s u pe rio r, ha i ry-fi b ril lose to ne on s ta lk whic h i s stai ned rus ty- 
bro wn by spores. SPORE PRINT rusly-hrown; spores ti -18 * 5-7.5 microns, elongated- 
elliptieaf roughened. 

HAB1TAT: Widely scattered lo gregarious in mixed woods and under conifers (parti- 
culariy pine and spruce); widely distributed, but especially common in the West in the latc 
summer and fait, and in the Southern United States. 1 have seen large fruitings in Wash- 
ington, New Mexico, Anzona, and northern California, but not in ourarea. Cortinarius- 
classifier Joe Ammirati says it has been found under birch and willow in the Brooks Range 
in northern Alaska, it also occurs with hemlock. 

EDIBILITY: Better eschewed than stew'ed. It is too slippery to be worthwhilc, and its 
edibility is unknown, 

COMMENTS; The smooth, viscid, tawny to orange-brown or reddish-brown cap and 
viscid, whitish, equal stalk are the distinguishing features of this “shmy sucker” The cap 
color is remimscent of C. collinum. but the stalk lacks the scaly belts characterislic of that 
species, and the taste is not bitter nor the stalk dub-shaped as in C. vihratilis. Phaeocollyhta 
species are somewhat similar, but lack a cortina and have a long, rooting stalk. C tur mal is 
(see comments under C mult iform is) is also similar, but has a dry stalk. 

Cortinarius cytindripes group ( S limy P u rp le Cortina rius) 

CAP 3-1 2 cmbroad, convex orbroadly bell-shaped becoming broadly umbonate toplane 
or with an uplifted margin; surface smooth or in age sometimes vvrinkled, viscid to ex- 
tremely shmy when moist, at first lavender or violet, but fadmgquickly or slowly (often 
from center outward) to yellowish, brownish-ochre, taw'ny, brown, or paler. Flesh 
rat her ih in, violeMinged becoming whitish; taste mild. GILLS at first lavenderorgrayish- 
lavender, soon grayish or grayish-cinnamøn with whitish, finely scalloped edges, finally 
rusty-ctnnamon; adnate to adnexed or notched, ctose. STALK 5-15 cm long, l -2.5 (3) em 
thick, equal or at times spind Ic-shaped when young (sw'ollen slightly in the middle); viscid 
or slimy Ihroughout orat least over lower portion; violet to silvery- violet or lavender in part 
or throughout. but often fading somewhat (like cap) in age; smooth or with whitish to 
violet scales above. UNIVERSAL VEIL slimy, violet, forming a slime sheath on stalk. 
COR T I N A obscured by sli me, eva nescent or lea ving a few hairs on stalk. SPORE PRINT 
dark cinnamon-brown; spores 12-17 * 5.5-8 mitrøns, elliptical, roughencd. 

HABIT AT: Scattered to densely gregarious in woods; widely distributed and locally 
abundanl (along with si milar species) in the la te fail and winter. Like C balteatus> it tends to 
fruit with ericaceous shrubs and trees, e.g., manzanita, madrone, and / or huckleberry. 

EDIBILITY: Better eyed than fried; the snotlike universal veil will deter most. 

COMMENTS: This species may not be the most distinctive or desirable of our local 
Cortinarii, but it unquestionably qualifies as the slimiest. The yellowish lo brownish or 
lavender cap, slimy universal veil T and viscid, more or less equal, violet or lavender stalk are 
the principal diagnostic characters of C cytindripes, but there are numerous look-alikes, 
including: C stiHatitius, with only slightly roughencd spores; C. salor t with s mal ler, ro und 
spores; C pseudosalor, similarly colored in age, but without a purplish cap when young; 
C. splendid us, with a small (3-5 cm) liver-brown to tawny cap, also found wilhconifen;; 
C. iodes(-C> heliotropicus) and C« iodioides f with a purpie cap t hat doesn’t fademuch plus 
a club-shaped to spindle-shaped stalk when young (the latter also has bitter-lasting slime); 



C, griseovioiaceus, a small violet- li nged conifer-lover whose cap and stalk are only thin Ly 
viscid (il at a 11); and C griseoluridus, with a club-shaped stalk when young and a violet 
to olive or ochre cap, found under conifers in the Rocky Mountains. All of these have 
viscid, violet-tinged stalks that lack the distinctive helts characteristic of C coUiniius. 
and none have caps as dark or as wrinkled as thosc of C vanduzerensis and C ela nor 
G ther violet-tinged Myxaciumsinclude: C. castaneicobr , found und er n o rt hern conifers, 
with a whitish to tawny, club-shaped stalk, pale violet giils when very young, and a buff 
to lawny to chestnut-brown (darkcrat the center) cap; and C. delibutns and C. sphaero- 
sporus( two very similar if not identical species), with a bnght yellow to ochre or strå w- 
colored cap, violet-tinged gilis at lirst, and an equal to club-shaped whitish stalk ihat 
often has yellowish veil patches (or slime) below and often has a violet-tinged apex. 

Cortinarius coltinitus group Color Pia te 1 04 

(Belted Slimy Cortinarius) 

CAP 3-10 cm broad, bdl-shaped orconvex becoming brøadly umbonate to plane; surface 
smooth, slimy or visad, color variable: yellowish to orange-yellow, orange-brown, tawny, 
ochre, fulvous, oreven reddish-brown, the margin often paleroryellower(or in one form 
bl ihsh- violet) and sometimes striate. Fleshfirm, whitish to yellow ish-buff. GILLSclose, 
adnate to adnexed or notched, pallid or pale grayish(or violet-tinged in one form) when 
young, becoming brown and finally rusty- bro wn in age, STALK 5-15 cm long, 0.5-2 cm 
thick, equal or tapen ng døwnward, usually roo ting somewhat in the humus; viscid or slimy 
when moist, color vana ble but usually whitish a bove, and lower portion usually breaking 
up mlo irregular whitish, yellowish, ochre, and/ or rusty-bro wn (or in one form violet or 
blu i sh- violet) bands, patches, orscaly nngs(but thesesometimesobscure) UNIVERSAL 
VEIL fibrillose beneath a layer of slime, leaving bands or patches on stalk. CORTINA 
p al 1 1 d , usually f ormi ng a ri ng of ha i rs n ea r t op of s t al k which tu rns r u s t y- bro w n from falli ng 
spores. SPORE PRINT rusty-brown; spores 10-15 * 6-8,5 microns, elliptical, roughened 

HABITAT: Solitary, scattered* or in groups under both hardwoods and conifers; 
widespread in the northern hemisphere and fairly common in our area in the late fail and 
winter under tanoak and madrone at higher elevations in the Coastal mountains (often 
mingling with C. cotoneus and C. infimtus}* I tis also abundant under aspen in the Southern 
Rocky Mountains and the Southwest and with conifers in the Pacific Northwest, 

ELME! LITY: Bette r neglected than collected. In spite of the slime it is said to be edible, 
but it is a species “complex,” and some of the variants are pooriy known or untested. 

COMMENTS: This species * l eomplex" is relative ly easy to recogmzeby virtue of theslimy- 
v ise id cap and belted or scaly, viscid stalk. It is a very eunfused group taxonomically, 
however, and na mes like C. triviatis and C. mucijluus have been used todescribesome of 
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the variants which dif fer in color and spore size. Our local version, which tnight be C 
trivial is. does not show violet on the stem, and neither does the common aspen-toving 
form. C elatior is a similar species that is not so strikingly banded. It has a dark brown to 
oh ve- brown or yellow-hrown cap that is often radially wrinkled orgroovedat the margin 
in age, violet or bluish-tinged giils when young, and a tapered, rooting stalk that is also 
bluish- or violet -toned (and slimy), ft fa vors conifers and is fairly common in nort hern 
California and the Pacific Northwest. Other species: C pallidifolius has pallid giils 
when young and a vise id club-s haped stalk with ochre- brown patches or zones; it is also 
fo und under conifers in the Pacific Northwest, especially fir. C. crocolitus (-C. trium- 
phat and ciose relatives have a yellowish lo hrown viscid cap and a dry stalk marked 
with yellow -brown to ochre helts or patches (see photo on p. 419); they favor hardwoods. 

Cortinarius vanduzerensis 

CAP 4-10 cm broad, somewhat conical bccoming broadly conical or convex; s ur face 
smooth, very slimy when moist, deep chestnut-hrown to nearly black when young, bc- 
coming paler chesnut and fmally cinnamon- brown in age, often wrinkled radially or 
corrugated at maturity, especially toward margin. Flesh pallid to cinnamon- bu ff; odor 
mild. G1LLS ciose, adnate or adnexed, pallid or buff becoming pale brown and finally 
duli cinnamon- brown. STALK 8-2G cm long, I -2 cm thick, equal or often tapered slightly 
toward the base, often deep ly rooted, viscid to very slimy, bluis h-vio let to violet to dark 
lavender above, paler below, often fading in age. UNIVERSAL VEIL slimy, sheathingat 
kast the lower half of the stalk and occasionally break ing up into concentric zones. 
CORTIN A forming a ring of hairs near top of stalk or disappearing. SPORE PRINT 
rusty-brown; spores M-I5 * 7-9 microns, elliptieal, roughened. 

HABIT AT: Solitary, scattered, or in groups under conifers; knownonly fromnortbern 
California and the Pacific Northwest, where it is fairly common in the fail andearly winter. 
I have found il several times under Sitka spruee. 

EDIBILITY: Unknown, but mueh too slippery to be of value. 

COMMENTS: The dark slimy cap, slimy violet or bl tiis h- violet stalk, and pailid to brown 
gills when young form a distinet i ve combination of features. It closely resembles C elat tor 
(see comments under the C. coilinitus group) in shape, size, and the wrinkled cap at 
mat u ri ty, but does not have the b I uis h -vi olet immaturc gills of that species. The stalk 
often roots deep ly in the ground, hut the presence ofa ved distinguishes i t from Phaeo- 
coliybia. The stalk occasionally shows concentric ring-zones, but not to the ex tent of 
C collinitus. (Violet-s talked forms uf the latter also have a brighic ror paler cap.) Foroihcr 
simi)ar“Myxaciums^ with paler caps, see C. cylindnpes group. Also see pholu on p. 433. 

C ortinarius ponderosus (P onderous Cortinarius) 

CAP 10-35 cm broad, convex becoming nearly plane in oid age; surface viscid to slimy 
when moist, brown lo cinnamon or russet at the center, with small, flatiened, spotlike, 
russet to rusty-brown or brown scales; margin usually yellow or ochre-yellow to yellow- 
olive or tawny, remaining inrohed for a long time. Flesh very thick and firm, whitish or 
buff, odor mild to somewhat spcrmatic (InocybeAikz). GILLS ciose, slightly decurrent 
to adnate or somelimes adnexed, lilac-tinged when young(at least near margin), becoming 
dingy ochre and fmally rusty-brown as spores mature; oflen w ith rusiy or russet spots or 
stains in age. STALK 8-20 cm long, (3)4-7 cm thick, equal or slightly enlarged below or 
tapered al the base; solid, very firm and hard; viscid below when moist; apex pallid or 
colored like gills, lower portion with yellow-ochre to rusty-brown or russet stains and/ or 
fibrils or fibrillose patches. UNIVERSAL VEIL slimy, yellow, disappearing or leaving 




Lefl: Cortinarius vanduzerensts has adar k slimy cap and løng, vio let-tin ged stalk. Right: Cortinarius 
ponder osus {or somel hing very s i m ilar see comments bclow), This species may be thc JargcsL øf 
all the Cortmarii, but this is a rather small spermien. 


slime on stalle. CORTINA often leaving a hairy zone on upper sialk, SPORE PRINT 
rusty-brown; spores 8.5-1 1 * 5-6 microns, elliptical, roughened. 

HABIT AT: Solitary to scattered orgregarious or in ares on ground in mixed woodsfoak, 
ponderosa pine, etc.) in northern California and Southern Oregon in late fati and winter; 
not common, but often prolific when it fruits. A very similar if not idenlical species occurs 
under oak and madrone(see comments), 

ED1BILITY: Betler c: hueked than plucked. It is certainly large enough to be lemp ting, 
but its edi bi lity has not been determined, and several C or ti na ni are very poisonous. 

COMMENTS: This massive Cortmarius can almost be identified by its size alone. The 
stalk is exceptionally hard and thick and the fruiting bodies develop gradually over a con- 
siderable length of time. An equally ponderous but possibly distinet Cortinarius occurs 
in ourarea. It differs in sevcral minor respects: t he stalk isdry or only slightly viscid (tacky), 
thc intermediale color phase of the gilis is gray ish rather t han ochre, the cap is viscid but not 
usually slimy (and the slime on the cap, when present, is not yellow), and the upper half of 
the stalk is slightly dif fe rent in color. In size, shape, and overall asp eet, however, it is 
remarka bly si milar (see photograph), Whether it is just a variation of C. ponderosus ora 
distinet species isuncertain, but collectors should have notrouble recognizingit. Forothcr 
large species without a pronounced basal bu Ib, see C. balteatus. 

Cortinarius balteatus 

CAP (3) 6-20 (25) cm broad, broadly convex with an inrotled margin becoming plane in 
age; surfaee viscid when moist but soon dry and often shiny, smooth, without scales but 
sometimes appeanngstreaked or blotched; dull violet or lavender to lavendcr-gray when 
young (but sometimes whitish while still covered by humus), soon becoming tawny to 
tawny-olive or brown from the center outward, the margin usually remaining lavender 
umil old age. Flesh thick, firm, whitish to grayish to buff or slightly violet-tinted under thc 
cuticle; odor mild. GILLS adnate to adnexed or notehed, dose, whitish or tinged violet 
to violet-gray when young, gradually becoming brown as spores mature. STALK 5-12 cm 
tong, (1) 2-4 (5) cm thick, equal above, often slightly narrowed at base (but sometimes 
thicker); Firm, solid, dry, pallid or lavender becoming brownish-stained mage,especially 
below (or staining yellow in one form). CORTINA disappe aring or leaving hairs on stalk 
which trap falling spores. SPORE PRINT duli cinnamon-brown; spores 9-11 * 5-6 
microns, elliptical, roughened. 
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HABIT AT: Scatiered to densely gregarious on ground under hard woods and sornetimes 
conifers, usually with members of the Ericaceae (huckleberry, manzanita, madrone, etc.) 
also present; wide ly d is t ri buted. In our area it is sornetimes common in the fa 11 and early 
winter under madrone. Usually only one crop is produced but the fruiting bodies de velop 
and decay slo wly, and so may be found over a period of several weeks. I have also seen it in 
the Oregon Cascades (near Crater Lake) in both the spring and fali. 

EDIRILITY: Unknown. As Alexander Smith points out, it is firm and meaty enough to 
warrant experimentation — but in light of the recent rash of poisonings caused by species 
of Cortinarius , who wants to be the one to try it? 

C OM MENT S: Tbis cumbersome Cortinarius can be recognized by its violet -tinged 
giils when young, violet-tinted cap margin, and hard thick stem which is not abruptly 
bulbous. The cap is only thinly viscid and may not seem so at all in dry weather. In wet 
weather our form is often full of tiny sprmgtail beetles (colum balids). Other cumbersome, 
viscid-capped Cortmarii without an abrupt basal bulb include: C , targus, very similar but 
with violet-tinged flesh and an ochre to reddish-brown cap in age; C. balteato-cumatifis, 
also quite similar but with an odor “like overripe pears T1 (Stuntz); and C crassus, with a 
yellow-brown to russet or reddish-brown cap, short thick stalk, and pallid 10 buff giils 
which gradually darken to cinnamon. The latter is fairly common under western conifers, 
especially at higher elevations (l have seen it in the Rockies). 

Cortinarius subfoetidus 

CAP2.5-10cm broad, broadly umbonate to con ve x or plane in age; surface viscid or slimy 
when moisi, smooih or appearing fibrillose, bright lavender or violet or at times bluish- 
la vender, in age sornetimes fadingat the center to buff or paler. Flesh tinged capcolor, paler 
in age; odor distinctly fragram, but with a fetid (nauseating) component. GILLS dose, 
adnexed or notched to adnate, at first lilac or violet, but becoming pale to duil brown and 
finally rusty-brown in age. STALK 5-8 cm long, 0.7-2 cm thick, more or lessequakcolored 
Like eap or paler (often fading), the apex often whitish; not viscid. UNIVERSAL VEIL 
fibrillose, forming a pale lavender to violet sheath over lower portion of stalk. CORTINA 
transient, sornetimes leaving a few hairs at stalk apex which trap falling spores. SPORE 
PRINT rusty-brow r n; spores 7-10 x 5-5.5 microns, elliptical, ro ug hened. 
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HABITAT: Solitary to widcly scattered orinsmallgroupsinduffandmossunderconifers; 
known only from the Pacific Northwest, fruitmg primarily in the fail, espccially with 
hemlock and / or fir. I have seen it in northern I daho, where, accord ing to Alexander Smith, 
it is more common than any whcre eise- 
EDI BI LIT V: Bener w asted than tasted. 

COMMENTS: The sickeningly sweet odor(which has been likened to that of overripe 
pcars) and bright lavender to violet color combine to make this one of the easiest of all 
Co rt mani to recognize. Alas, the casual hunter may not get a chance to recognize it 
because it is not a very common species. The viscid cap dist inguishes it from C. traganus t 
C camphoratus and other “Sericeocybes," while the stalk is neither viscid as in the C 
cy lindr ipes group nor bulbous as in C olymp tanus and other purplish^Bulbopodiums/’ 
Although uncommon, it attracts more than its share of attention because of ils beautiful 
color. C balteato- cumatilts (see comments under C. balteatus) in similar in odor and 
color but is mueh more robust (stalk typically at least 2 cm thick). 

Cortinarius infractus (Sooty-Olive Cortinarius) 

CAP 4-13 cm broad, obtuse or convex becoming broadly umbonate or plane; surface 
viscid when moist, dark olivc to sooty-olive becoming slightly browner (dingy yellow- 
brown) in age or sometimes mottled with tawny shades; margin sometimes wavy and/ or 
faintly zoned. Flesh thick, firm, w hitis h or tinged violet or ochre-buff; taste bitter (at least of 
the skin). GILLS notehed to adnexed or adnate, close, dark olive to sooty-olive or oli ve- 
brown, or in some forms tinged violet at first, becoming dark cinnamon-brown in old age. 
STALK 3-13 cm long,0.5-2.5 cm thick, equal or more ofte n e nla rged slightly belo w; solid, 
fibrillose, dry T whitish or tinged cap color (or in some forms tinged violet at apex), and often 
dingy olive-brown toward the base, CORTINA pale grayish, usually forming a hairy 
median or superior zone on stalk which turns rusty-brown from falling spores. SPORE 
PRINT rusty-brown; spores 7-9 * 5-7 microns, elliptical to nearly round, roughened. 

HABIT AT: Scattercd togregarious onground under bot h hardwoods and con i fers; widcly 
distributed and common. In our area it fruits in the fall and winter, usually under tanoak 
and madrone (often accompanicd by C cvllmitus* C cotvneus. and Entoloma species). 

ED1BILITV: Better overlooked than cooked — it is probably bitter- tasting. 


Cortimrtus infractus is a common sooty-olive species with a viscid cap when moist. Note collapsed 
hairs(cortina) on stalk. These are fairly mature specimens; young ones have smaller caps. 
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COMMENTS: A distinctive Cortinarius by virtue of the sooty-oii ve color of its cap and 
gilis. The cap is viscid when moist, but there is no abrupt bulb at the base of the stalk as in 
the C scaurus group, A mimber of va riet te s have been recognized, s orne of which show 
violet i n the stalk apex and/ or im mature gilis, The common version in our area, however, is 
violet-Iess. C. immixtus is a similar species with brighter(ydlowish-olive-green) immature 
gills, a mild laste, and larger spores; it has been reported from the Pacific Northwest. 


Cortinarius percomis (Fragrant Cortinarius) 

CAP 4-8 cm broad, convex to broadly convex with an inrolled margin when young, ex- 
p ånding in age; surface smooth, viscid when moist, brjght to duil yellow to h right ochre 
or at times tinged fulvous or greenis h-yellow. Flesh yellow; od or strongly aromatic and 
sweet (see comments); taste mild to slightly unpleasant. GILLS dose, adnexed or notched 
to adnate* pale yellow to sulfur-yellow whenyoung, becoming bro wner(dingyoJi ve-bro wn 
to rusty-cmnamon) as spores mature, STALK 4-8 cm long,0.7-L5(2.5)cmthickatapex f 
equal or more often club-shaped (thicker beløw), but lacking a sharply-defined bulb; 
bright yellow to yellow is h-white, dry, frbrillose, solid, firm. UNIVERSAL VEIL sulfur- 
yeilow, fibrillose, often leavingremnants(fibnis) on stalk. CORTINA usuallycoilapsingto 
form a ring of hairs on up per stalk which turn rusty-bro wn from fa 11 i ng spores. SPORE 
PRINT rusly-brown, spores 10-13 * 5-6.5 microns, ellipticaf rougherted. 

HABITAT; Solitary, scattered, or in small groups on ground under conifers, widely 
dis tributed, It is fairly frequent in western North America in the late summer and fa II, bul 
seldom in quantity. In our area a similar fragrant species (see comments) occurs with oak. 

EDI BI LI TY: Unknown. I have cautiously sampled our local variety (see comments), and 
found its flavor to be a distinet disappointment (it didn’t live up to the odor). 

COMMENTS: The streng, remarkably sweet odor (best detected by break ing open the 
flesh) and yellow color are the outstanding characteristics of this attractive Cortinarius. 
The odor is diffkult to describe but is reminiscent — to different people --of citrinella, 
toilet bowl cleaner, or papaya. In our area C, luteoarmillatus (?), with a similar odor, is 
common in the fa II and winter under live oak, It hasa pale ochre to paletan, buff, or pale 
yellowish cap, white flesh, and a white stalk with or without yellowisb universal veil zones, 
C. citrinifoiius looks and smdls like C. percomis, but has a viscid stalk; it occurs in the 
Pacific Northwest. C. øf/ørr/er hasananisdikeodorandarimmed basal buib(atleast when 
young) and a greenis h-yellow to cinnamon to vinaceous-brown cap. C* osmophorus is 
a fragrant European species that closely mimics our local variety in color p but it also has 
a rimmed bulb. None of these are worth eating. 


Cortinarius luteoarrmUatm (or a very sinhlar specie s— sce above comments) is common in Califomia 
under oak. Note how stalk is club-shaped (thicker below) but not bulbous. Sweet odor is distinctive. 
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Cortinarius mutabilis group (Purple-Staining Cortinarius) 

CAP 4- JO cm broad, cønvcx becoming plane or undulating; surface smooth, viscid when 
moist, at first violet or grayish- vi olet, but usually suffused i nage withbuff, ochre, ørbrown, 
especially toward the center (margin often remaining violet). Flesh thick, pallid or pale 
violet becoming dark purple when bruised or cut and then nibbed (sometimes staining 
slowly); odor mild. GILLS ad na te or more o ften adnexed or note bed, close, du 11 violet 
or grayish-lilac when young, slowly becoming pale brownish as spores mature; turning 
deep lilac or purple when bruised. STALK 4-10 cm ong, 1-2 cm thick at apex, thicker or 
swollen at base but without an abrupt bulb; pallid to pale violet or colored like cap, staining 
deep idae or purple when bruised, STALK 4-10 cm long, 1-2 cm thick at apex, thicker or 
swollen at base but w ithout an a brupt bulb; pallid to pale violet or colored li kc ca p, stai ning 
which traps falling spores. SPORE PRINT rusty-brøwn, spores 7-9 * 4.5-5 .5 microns, 
elliptical, roughened. 

HABIT AT: Scattered to gregarious or in small dumps on ground or very rotten wood 
under c oni fers, western N orth America* especially eommon al lugher elevations in the late 
summerand fali. I haveseenit in the Rocky MountainsandCascades,bulnolonthccoast* 

EDIBILITY: Unknøwn, like most of us. 

COMMENTS: This species “complex" is variable in a number of respects, but can be 
recognized by the purple-staining gilis and stalk surface. The flesh also stains purple, hul 
the reaction sccms to vary somcwhat in brightness and du ration, Other species: C. pur- 
purascens is a purple-staining species wilh a pur pie-bro wn to reddish-brown, often 
variegated cap and more sharply defined basal bulb on the stem; C. occidentalis stains 
purple, but has a bluish cap thai bccomes grayish in age; C. subpurpurascem has purple- 
staining gills, but the flesh does not stain. All of the se grow mainly with comfers. 

Cortinarius glaueopus group 

CAP 4-12(17) cm broad, convex bccomingplane or with margin slightly uplifted; surface 
smooth, viscid or lacky when moist, coJor extrcmely variable: rich greenish-brown to 
olive- black, greenish-gray, steel-gray, bluish-gray, etc., often streaked or m o tt led with 
ycllowish or ochre fibrils and often becoming fulvous, cinnamon, or rusty-colored in age 
(typically from the center outward); margin sometimes yellowish-olive and oflen wavy. 
Flesh firm, thick, pallid to grayish or tinged violet-blue, becoming och race o us in age; also 
ochraccous in base of stalk. GILLS døse, adnatc to adnexed or nolched, bluish- violet to 
bluish-gray or sometimes gray when young, darkening to rusty-brown as spores mature. 
STALK 4-10 cm long, 1-3 cm thick at apex, more or less equal above, but with a bulb at 
base, the bulb abrupt and nmmed when young but oflen oblique or poorly defined in age; 
color variable but usually violet, blue, or green at apex and variously colored (often paler) 
below, often browner in age; dry, solid, firm. CORTINA pallid or pale bluisb-violet, 
usually leaving hairs on stalk which arc stained rusty-brown by falling spores. SPORE 
PRINT rusty-brown; spores 6-10 * 4-5,5 microns, elliptical, slightly roughened. 

HABITAT; Scattered to densely gregarious or in small dumps or sometimes in troops, 
associatcd with both hardwoods and comfers; widely distnbuted butpartieularly eommon 
in western N orth America. Ourmembers of this “complex” fruit proli fically in the failand 
winter and are the most eommon “Bulbopodiums" of our li ve oak wood tands. I n t he Rocky 
Mounlains and Pacific Northwest, however, it fa vors comfers, especially spruce. 

EDIBILITY: Better drowned and beaten than browned and eaten. Many members of 
this group have not been adequately tested and some are appanently bitter. 

COMMENTS: This species “complex" is extrcmely variable in color, but can be told in the 
button stage by its conspicuous bulb and blue-gray to bluish-violct gi Ils. In age it bccomes 




Cortinariw glaucopus gro up is c om mon under both hardwoods and conifers. !n the button siage 
(not shown here) the basal bu tb is usually quite large and abrupt, but bccomes Jess pronounced as 
Ihe sialk elongates. 


cinnamon- or ru sty-co tored artd is easily confused with dozens of other Cortinarii. 
Youngcr specimens can rescmble the biewit ( ClUocybenuda) y but have aco ni na and rusty- 
brown spores. C. pseudtmrquatus is a similar species with a more buff or brownish cap 
and significantly larger spores. For other bl msh- violet “Bulbopodiums^ (most of which 
are more violet than blue and / or have differently colored caps), see comments under the 
C. sodagnitus gro up and C. olytnpianus. 

Cortinarius sodagnitus group 

CAP 3-7(10) cm broad, convex to plane; surface smooth. viscid when moist, at first bright 
violet or tilac overall, but soon becoming brown to och raceo us or buff from the center 
outward (or becoming somewhat stivery in dry weather), the margin rctaining violet tones 
well in to maturity . Flesh thick, firm, whitish with a violet tinge at top of sialk and och rc tint 
in basal bu Ib; not stainingappreciably; taste bitter (at Jeast of the skin). GILLS violet when 
young, becoming duller and suffused with brown or cinnamon-brown, but the edges 
usually remaining violet until old age; close,adnatetoadnexedornotched. STALK 2.5-8 
cm iong, 0.5-2 cm thick, with a small but sharply defined, rimmed bulb at the base (1-3 cm 
broad); violet iike the cap or pallid when young, discolormg brownish or rusty from the 
base upward, but usually rctaining distinet violet zone at apex even in old age, solid, not 
viscid. CORTINA violet- ti nged, leaving a median to superiorzone of hairs on stalk, the 
hairs often rusty-stained by spores. SPORE PRINT rusty- brown; spores 10-12 * 5. 5-6, 5 
mierons, elliptical, roughened. Cap surface staining red o* wine-red in KOH ot NaOH. 

HABIT AT; S oli ta ry, scattered, or gregarious on ground under hardwoods; distribution 
uncertain. This species “complex” is quite commoii in our live oak woodlands in the fail 
and winter. It was originally described from Furope, wherc it fa vors beeeh. 

EDIBIL1TY: Betler tossed than sauced— it is probably bitter. 

COMMENTS: This beautiful member of the subgenus Bulbopodium can be told by its 
rather small but well-defined, abrupt, rimmed bulb at the base of the stem (see photo at 
top of p. 439 ), by its violet colors when young, and by the tendency of the cap margin and 
stem apex to remain violet even in old age. Fresh specimens mimic the biewit ( Clitocybe 
nuda) in size, shape, and color, but have a cortina and rusty-brown spores. Closely related 
species include: C. dibaphus, with a slightly pin ker or more lilac cap and giils which turn 
brown more quickly (but otherwise very similar, if not the same); and C caesiostraminem , 
with a slightly grayer cap. There are dozens of other purpie or violet ^Bulbopodiums" 
see comments under C. otympkmus for some of them. 
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Cortinarius sodagnirus group. Note small but very prominent basal bulb, Common in California 
under oafc. 


Cortinarius olympianus 

CAP 3-7 (10) cm broad, convex becoming plane, the margin in rolied at fim; surface 
smooth, slimy or viscid when moist, pale violet or lilac* sometimes fading to lilac-white, 
or sometimes tinged yellowish at center. Flesh fairly thick, white to grayish. G1LLS pale 
lilac to pmkish-lilac when young, becoming browner in age but usually retaining a lilac 
tinge for a long time; notched or adnexed to adnate, elose, not stat ni ng when bruised. 
ST A LK 3-7 cm long, 0.7- 1 ,2 cm thick at apex, solid, firm, not viscid, wit h a d is ti net basal 
bulb that is rimmed, at least when young; lilac or pale vi olet above, oftenbrownish-stained 
at base. CORTINA scanty, lilac- white, often leaving a few hairs on stalk whichtrapfalling 
spores. SPORF, PRINT rusty-brøwn; spores 8-10 * 5-6 microns, elliptical, slightly 
roughened. 

HABIT AT; Scattered to gregarious on ground under conifen, fairly common in the 
Pacific Northwest in the late summer and fail, especially where ihere is fir, spruce, and / or 
hemlock. I have seen large fruitings in Mt. Rainier National Park in late September. 

ED1BILITY: Unknown. 

COMMENTS: This is one of se veral viscid-capped Cortirtarii with a rimmed bulb and 
overall lilac to violet-white color. There are several similarly colored species that favor 
hardwoods and are especially prominent in e as tem North America. These include: 
C. michiganensis and C. caesiocyaneus, bot hlarger wit hconspieuousbuibs and pale violet 
to pale bluish-violet overall color (when fresh), the latter with a whitish universal veil; 
C. velkopia, similar to the previous two species but discolonng ochre to bufif or tan on the 
cap and basal bulb with age (often ratherquiekly); C. aggregatus , with darker violet gilis 
when young and only a smalf oblicjue bulb at the stem base; C caerutescens, with a darker 
blue or violet- bl tic cap when young; and C, cyartiies (see couplet #72 of the key to 
Cortinarius). There are also several species that are very similar in size, shape, and color 
but do nol have viscid caps, e.g., C. argen tants and C subargentatus (sce comments under 
C aiboviotaceus and photo on p. 448). 

Cortinarius cedretorum Color Pia le 105 

CAP 5- 15 cm broad, convex with an inrolled margin w r hen young, becoming broadly con- 
vex or plane, surface smooth* viscid or slimy when moist, at first yellow but darkening 
slowly to cinnamon-brown, orange-brown, or reddish-brown from the center outward, 
the margin often remai ni ng yellowish. Flesh thick, firm, pal lid to pale yellow with distinet 
lavender or violet areas near cap cuticle and in stalk; often ochraceous-yellow in base of 


439 



440 


CORTINAR] ACEAE 


stalk; odør mild. GILLS dose, adnate to adnexed, yeliow or sometimes greenish-yellow 
when young, du 11 cinnamon-brown in age, but often with an intermediaie lavender to du 11 
purpie phase, STALK 4-12 cm long, 1 ,5-3 cm thick at apex, with a conspicuous, abrupt 
basal bu lb which is rim med, at least when young and is 3-7 cm broad; solid, not vistid, 
color variable: pale lavender or yeliow at apex or throughout, becoming dingy or often 
rusty-stained in age, the bulb usually yeliow. CORTINA pale yeliow to greenish-yellow, 
usually leavirtg hairs on the stalk which trap falling spores. SPORE PRINT rusty- brown, 
spores 1 1-14 * 6.5-8 microns, ellipticaL, roughened, 

HA BIT AT: Solitary to scattered or gregarious on gro und in woods, mainly in western 
North America. It is sømetimes common in our area under oak in the late fali and winter: in 
the Pacific Northwest it fa vors co ni fers and in the Southwest I'veseen it in mixed woods of 
aspen, spruce, and fir. 

EDIBILITY: Unknown. 

COM MENTS: The yeliow gilis and viscid yeliow cap w hen young plus the beautiful violet - 
tinged flesh {see color plate?) and bulbous stalk form a distinctive set of ch ar aete ristics. 
In our local form the purplish phase of the gilis is often transient and difficuli to detect. 
C. aureofulvus is a si milar oak-loving species which may show violet in the flesh but not 
in the gi lis, C. atkinsonianus shows the same transient violet gili phase as C. cedretorum, 
but has an olive-yellow to yellow'ish to deep reddish-brown cap and grows with hard- 
woods in eastern North America. C. mont anus has violet-tinged giils with oli ve or y el- 
lo wish-oli ve ed ges when young, and a rusty-browntoølive-brown, yellow-brewn, orvarie- 
gated / streaked cap. 1 1 is of ten common under old-growth co ni fers in western mountains, 
particularly the Cascades, 

Cortinarius scaurus group 

CAP 3- 10 cm broad, convex tobroadlyconvex wilhthe margm in rolied somewhatatfirst, 
expandmg in age; surface smooth, viscid when moist, color variable: usually olive-grcen 
to dark oli ve- brown, but insome varielies brownish at the center and green is h to green is h- 
yellow al the margin, and in ot hers bright grass- or citrine-green, often with a bro w ner 
center or brownish spots and fibrils. Flesh pallid to yeliow is h, thick, firm; od or and taste 
usually mild. GILLS close. nøtched or adnexed to adnate, typically olive to greenish- 
yeliow (in some forms with a Heering initial lavender or biuish-violet stage), but in some 
forms yeliow when young, all forms becoming browner or rustier as spores mature. 
ST ALK 4- 1 0 cm long, 0.5- 1 .5 (2) cm thick at apex, equal above, the base with a more or less 
rimmed, abrupt bulb when young that may become oblique or obscnre in age; usually 
greenish like the cap or yellower or even paltid (in age), the apex sometimes bluish, the 
bulb often sulfur-yelloiv; solid, not viscid. CORTINA olive to yeliow, usually leaving 
hatrs on stalk which turn rusty-brown from falling spores. SPORE PRINT rusiy-brown; 
spores 9-13 * 6-7.5 microns, elliptical, roughened, 

HA BIT AT: Solitary to scattered or gregarious on ground in woods; wndely dist ri buted. 
Some members of this group (see comments) favor conifers and are fairly common in the 
Pacific Northwest; others grow under oak and mher hardwoods, including one uniden- 
tified variety that is common in our area in the falland winter with live oa k(see comments). 

EDIBILITY: Due to difficulty in identification, this entire group should beavoided. The 
group as a whole is probabty edible, bul 1 wouldn’t bet my life on it and that'sjust what 
you do when testing a Cortinarius! 

COMM ENTS: The above description has been broadened to include a number of bright 
green to greenish-yellow species with a viscid cap and well-deFmed bulb (at least when 
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young). Mycologists prefer to refer to them collectively as the C. scaurus gro op (when 
they refer lo them at all, which is seklom), for they are a confusing lot, both in the field 
and in the literature. They are readily distinguished as a group, hotvever, by their color. 
The * true" C. scaurus of Europe is sa id to have a spotted cap, slender s talk (less than 1 cm 
thick), and grow with conifers. Some of the other species in the group inelude: C herpe- 
ticusj very similar but with a thicker stalk and often with violet-tinged immature giils and 
flesh and a whitish basal bulb; C prasinus, with an olive-colored cap, o li ve to olive-yellow 
giils, and yellowish or olive-t irged stalk, fairly common in the Pacific Northwest under 
co ni fers; C L virentophyitus, with a deep green cap that fades to yellow as it ages, green gi I Is, 
and a pale bluish stem, found under hardwoods in eastern North America, C. Jlavovirens, 
with a farinaceous odor, greenish-yellow giils, and yellow stalk, reported from Southern 
California; C arichalceus and C rufo-oiivaceus , with a red di sh to reddish-browneap(at 
least at center), and greenish to yellowish stalk (the latter species is quite large and robust, 
the former is smaller and can have an oranger cap); and finally, a distinetive but 
unidentified species which is sometimes common under live oak in California. It has a 
h right ci trine-green cap (sometimes shaded with brown at the center), yellow' gi Ils w hen 
young, and a yellowish stalk with a bulb at the base. Whether it is one of several similar 
European species, or is unnamed and endemic to California is undear, but it is definitely a 
member of the C scaurus group, w h ich should satisfy all but the most hardcore Cortinarius 
-categorizers. See also C. montanus (under C. cedretorum). 

Cortinarius fulmineus 

CAP 5-15 cm broad, convex becoming plane, the margin at first ineurved; surface viscid 
when moist, entirely yellow or with only the margin yellow and the center fulvous to ochre 
to orange-brown, sometimes with small spotlike scales. Resh thick, firm, yellow to 
yellowish-whjte or buff; odor and taste mild or radishlike. GILL5 closc, adnate or 
notehed, yellow to yellow-brown or ochre, becoming ochre-cinnamon and finally rusty- 
biown as spores mature. STALK 3-7 cm long, 1-3 cm thick at apex, often rather short and 
stout, with a large rimmed bulb at the base; solid, firm, not viscid; yellowish-white or 
yellow, sometimes becoming ochraceous in age. CORTINA pal lid or yellowish, often 
leaving hairs on stalk which turn rusty-brown from fal li ng spores. SPORE PRINT rusty- 
bro wn; spores 8-10 * 4.5-6 microns, eiliptical, roughened. 

HABITATrSolitary to w idely scattered or gregarious on ground under hardwoods; w idely 
distributed. It is not uncommon in our area in the fali and winter in mixed woods and 
under live oak. 

EDIBIUTY: Unknown. 

COMMENTS: This species lypifles a number of yello wish to rusly-orange Cortinarii with 
a viscid cap, yellowish to orange gilis, and a dist i net ly rimmed bulb when young. The 
rimmed bulb places it in thecolorful subgenus Bulbo podium, and the yellowish or pallid 
flesh separates it from another “Bul bopodium," C cedretorum . Other species: C. fulgens 
is similar but brighter orange in color; C. elegantior is also similar but has larger spores 
(12-16 microns long), while C elegantioides has even larger spores and a decidedly bitter 
taste. Thereare also several beautiful “Bulbopodmms” wit ha brighi yclIow r cap (or yellow- 
margined with a redder, browner, or oranger center) and lilac to violet giils at first. These 
inelude: C, metarius, common under spruce and fir in western North America, with a 
fairly broad basal bulb; C. calochrous , widespread under both hardwoods and conifers 
and very similar to C. metarius, but with a smaller bulb and slightly shorter spores; C, 
citrinipedes, cap yellowish with a darker brown margin; and C. cyanopus amoene- 
lens) t widespread, with an ochre cap, bitter-tastingcap cuticle, and deep violet gi Ils when 
young. 
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Cortinarius multiformis 

CAP 4-12 cm broad, convex becoming plane or broadly umbonate, the margin at first 
i nro ! led; surf ace smooth, viscid when moist, ochrc to ochre-bufFtoiawny orycllow-brown 
or occasionally more reddish or fulvous and sometimes becoming rustier in age, often with 
a whitish silky bioom when young. Flesh thick, firm, pallid; odor mild or slightly pungen*. 
GILLS adnate to adnexed or notched, close T at First whitish, then tan or watery brown, 
fmaliy rusty-cinnamon. STALK 4-10 cm long, 1-2 (2.5) cm ihick at apex, usually with a 
btilb at the base that is abrupt when young but often obscure or even absent in age; dry, 
solid, firm, white ordiscoloringtanorochre, UNIVERSAL VEIL disappearing or leaving 
a thin whitish film on eap. CORTINA seanty, white, disappearing or leaving a few hairs 
on stalk which trap falling spores. SPORE PRINT cinnamon-brown; spores 7-1 1 * 4-6 
microns, elliptical, minutely roughened. 

HABITAT: S oli ta ry to scattered or gregarious on gro und in woods (mainly under coni- 
fers); w idely dis tributed. It is common through o ut mu c h of the West, but infrequent or 
absent in our area. I have seen large fruitings under spruce near Santa Fe, New Mexico. 

EDIBILJTY: Unknown, It is eaten in Europe* but I can find no informationen the North 
American version, and there are too many similar species for me to recommend it. 

CQJVIMENTS: The viscid* ochre to tan cap and pal lid to tan immature giils serve to dis- 
ti ngu ish this species from most ot her Con i na ri i . The cap and gili color suggest a Hebeloma , 
but the spores are cinnamon-brown and the odor is not radishlike. Thehoary white Film on 
young caps is reminiscent of the gypsy mushroom (Rozites caperat a), bul the veil is not 
membranens. There are many similar Cortinarii with non-viscid caps thai sometimes 
mingle with C multiformis (sec C laruger ). Other viscid-capped species with an equal to 
club-s haped (but not abruptly bulbous) stalk includc: C > turmalis, with a tawny to fulvous 
or ycllow-brown to dark er brown cap and a well-developed white ve il that usually leaves 
a distinet fibrillose sheath and/ or ring on the stalk; C, ctiduehus and C lotus, without 
such a copious veil but otherwise similar to C. turmalis (the latter with a paler cap); C. 
cr assus, a si out, Ihick-stemmed species (see comments under C bal teams); C* varuis, 
a widespread species with a fulvous to bright yellow-brown or ochre cap and violet giils 
when young plus a white stalk; C . variicolor , with a purplish to brownish cap, lilac gi Lis 
when young, and a fibrillose, whilish or lilae-tinged stalk; and C clarieolor , with bluish- 
gray to brownish gilts, a yellower cap, and more copious universal veil. All but the last 
species fa vor con i fers and occur fairly commonly in the Pacific Northwest and/ or Rocky 
Mountains. 

Cortinarius magnivelatus 

CAP 3-10 cm broad, convex becoming plane or irregularly undulating; surface moist or 
dry but not viscid, smooth or fibril lose, cntirely whtlc or white ai margin a nd ochre to w ard 
the center, often stained buff or ochraceous in age or in bruised areas; margm mcurved. 
Flesh thick, firm, white to buff; odor mild. GILLS elose, slightly decurreni to adnate or 
adnexed* whitish when very young, becoming buff and t hen tawny-brown to brown; often 
forked near ihe stalk. STALK 4-6 cm long, 1-3 cm thick at apex, often (but nol always) 
eniarged helow, colored likecap or whiter, solid. VElLthick,tough,membranous*eIastic, 
whitish, typically co vering the gi Ils through maturity or shredding radially but not 
normally detaching from the cap and stalk. SPORE PRINT rusty-brown; spores 9-14 
* 6-8 microns, elliptical, roughened. 

HABIT AT: Solitary to gregarious under mountain conifers (especially fir and pine), 
usually huried in the duff; fairly common throughout the higher mountains of California, 
particularly in the late spring and summer, but pro ba bly more widespread, 

E DIBI LITY: Unknown. 




Two coni fer-lo ving Cortinarii with persistent ve ils. Corfinarius magnivelaius (two at right) has a 
tough. whitish veil that is reminiscevu of a rubber band. Corttnarius verrucisporus (three at left) 
is ydlower and has a short s talk and ihimier Veil thai tends to tcar radially (see eomments below). 


COMJVIENTS; The whitish color, underground growth ha bu, and tough, thick, persistent 
veildistinguish this Cortmarius from most o t hers. Presuma bly the latter features are adap- 
tations to the pcndulum-likc changcs of weather that occur in our western mountains. 
Many Co ri i nar i i (particularly “Bul bopodiums**) I end to fruit under the duff in dry 
weather, but they do not have the persistent membranous veil of this species. That the veil 
does not break suggests thai this species is on its way to becoming “gast roid " The spores, 
however, are forcibly dischargcd (hcncc a spore print is obtainablc), unlike the trufy 
gast roid genus Thaxterogaster (see p. 734). The membranous nature of the veil can 
lead to confusion with other brown-spored genera, but the overall aspect is cleariy “cor- 
tinarioid." Severai other semi-gastroid Cortinarii occur in western North America, Like 
C. magnivelmus, they have a persistent ve il and tend to grow under the duff, ahhough 
the mature caps may surfacc if conditions are wct enough. Thcse species ind ude: C* 
wiebeae, discovered in the Cascades, similarly eolored but iargcr with t hin, fragile gi Ils 
that are brown or rusty (not whitish) when young; C . verrucisporus, fairly common in 
the Sierra Nevada, with a yellow to yellow-brown or rusty-stained cap and a thinner 
yellowish veil thai stretches from the stalk or stalk base to the cap margin and usually tears 
radial ly (see above photo), plus broad gi Ils, a frequently underdeveloped stalk, and very 
coarsely warted spores: C. bigelowii , fairly common in Idaho, with a pale yellow-brown 
to yellowish cap, whitish veil, and a short, fat bulbous stalk; and C- ve tu tu s of the Sierra 
Nevada, easily disti nguished by its purplish to lavender-tinged cap and somewhat thinner, 
semi-cobwebby (but persistent) veil. Other semi-gastroid species undoubtediy occur in the 
West but have yet to be described. 

Cortinarius regalis 

CAP (4) 6' 1 5 cm broad, con vcx with an inroUed margin, becoming broadly umbonatc to 
plane or with margin slighily uplifted in age; surface dry or very slightly lacky , usually with 
a large patch or patches of white fibrillose universal veil tissuc al first; background 
brownish to dingy flesh-colored to duli brown with a vinaceous tinge, often appearing 
somewhat streaked, Flesh thick* pallid or tinged vinaceous or cap color; odor mild to some- 
what musty or sometimes fruity. GI 1X5 usually adnexed or notehed, pallid in button 
stage t becoming grayish- brown to duil watery-brown and event ually dark brown. ST ALK 
6-16 cm long, (1) 2-3.5 cm thick at apex, with a large, abrupt and, or rimmed bulbat base 
(3-6 cm thick); dry, solid, firm pallid or tinged cap color, fibrillose. UNIVERSAL VEIL 
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whitish, felty-fibrillose, often leaving remnants on cap and fibrils or hairs on stalk which 
becomc rusty-stained, CORTINA white, disappearing or also leaving hairs on stalk. 
SPORE PRINT duil rusty-brown; spores 7-11* 5-6 micro ns, ellipticaL, fine ly roughened. 

HABIT AT: Solitary, scattered, or in groups on ground in woods; knownonly fromCali- 
fornia, where it usualiy grows with oak. I find it regularly in the fail and winter. 
EDIBILITY: Unknown, 

CGMMENTS: The fairly large size, thiek bulbous stalk, absence of distinet violet hues, 
and whitish veil material on the cap combine to distinguish this Cortinarius. The bulb is 
typical of the subgenus Bulbopodium, but the cap is not truly viscid, making this species 
something of an anomaly. Viscid-capped species with conspicuous whitish veil remnants 
on the cap and a prominent bulb at the base of the stalk includc: C . calyptratus, medium- 
sized, with violet giils when young, occurring under con i fers in northern California; and 
C, calyptrodermus, larger, with deep violet giils when young* occurring under hardwoods 
in eastern North America. An ot her viscid-capped species with purplish(orpurplish-blue) 
gilis when young, C . volvatus, hasa universal veil which forms a whitish sheath or“ volva" 
on the basal bulb, but does not normally leave conspicuous remnants on the cap. 

Cortinarius gentilis (Deadly Cortinarius) 

CAP I -5 cm broad, conical or bell-shaped at flrst, expanding somewhat in age but usualiy 
relaining an umbo; surface smooth, not viscid but somewhat hygrophanous, tawny to 
ochre to orange-bro wn or rusty-yellow, fading in age oras it dries. Flesh thin, yellowish, 
G1LLS fairly well-spaced, adnexed to adnate,ochre-yellow toemrcamon-brown becoming 
browner in age. STALK 3-10 cm long, 3-5 (7) mm thiek, more or lessequal, colored like 
the cap or more cinnamon-colored; often (but not always) with traces of the yellow veil 
when young; not viscid. UNIVERSAL V El L yellow, disappearing or lea vi ngafew patehes 
or hairs on stalk. CORTINA also yellow, disappearing or lea ving hairs on stalk. SPORE 
PRINT rusty-brown; spores 7-9 * 5.5-1 mierons, elliplical, minutely roughened, 

HABIT AT: Scattered to gregarious or in troops in moss or duff under conifers; wideiy dis- 
tributed. It is sometimes abundant in the summer and fali in the Rocky Mountainsand 
Pacific Northwest* but is not likely to be collected by the averuge mushroom hunter. 

EDIBILITY: DEADLY POISONOUS! Eortunately, it is seldom eaten because of its 
small size, Along with se veral ot her Cortinarii in the subgenus Leprocybe (nota bly C. 
orellanm and C . speciosissimus) r it contains toxins which destroy the liver. Symptoms 
are greatly delayed ( it may be t wo weeks beforc they appear! ), ma king the cuiprk difficult 
to pinpoint. 

CGMMENTS: This species would bc just another^LBM* 1 werc it not for the faet that it 
is deadly poisonous. The yellow-brown to duil orange-brown overall color, somewhat 
hygrophanous cap, small size, yellow veil, and rusty -b ro wn spores form a di sti net ly 
und isti ngu ished set of disfinguishing features. It is most likely to be confused with the 
C. cinnamomeus group, which is more brightly colored, does not have a hygrophanous 
cap, and contains different pigments (anthraquinoncs). Related species thought to be 
deadly poisonous include C. ntimerensis, C . orellanus, and C, speciasimmus* The latter 
two species have caused a rash ofdeathsin Europc, They are somewhat larger (cap 3-9 cm 
broad and lawny-brown to orange-brown, fulvous, or cinnamon-colored) than C. gen- 
til* s; C speciosissintus has an umbonate cap n C. oreflanus has an un-umbonate cap 
and a yellowish stem. They may well occur in North America, but their presence has not 
yet been definiteiy e stabl is hed, C rairtieremis, on the o the r hånd, wa s originally d esc ri bed 
from the Pacific Northwest (under conifers). It is rusty-orange to tawny or brownish- 
orange, and its cap is covered with small, more or less erect or prolruding scales. 
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Cortinarius cotoneus group ( Scaly Cortinarius) 

CAP 3-10 cm broad, obtuse to convex becoming plane; surface dry, covered with small, 
dark, fibrillose sealesand appearing blackish to olive-brown at the center where the scales 
are de nsest, and green i sh 10 olive-brown, olive-ycllow, oryellow-browntoward the margin 
(sometimes paler overall i nage). Flesh brownishtopale olive-yellow; od or often somewhat 
radishlike. GILLS adnate to adnexed or notched, rusty-yellow to olive-yellow to duli 
yellowish or yeliow-brown, becoming dull orange to dark cin na mon- brown in age. 
ST ALK 4- i 5 cm long, 0,8 -3 cm thick, equal or thicker at base; dry, solid, pale olive-yellow 
or yellowish above, tawny to oli ve or colored like cap below, often dingler or browner 
throughout in age. UNIVERSAL VEIL yellow or olive-yellow, often leaving hairy fibrils 
or patches on lower stalk. CORTIN A disappearing or leaving a zone of hairs on upper 
stalk which trap falling spores. SPORE PRINT rusty-bro wn; spores 7-9 * 5-7.5 microns, 
elliptical to nearly round, roughened. 

HABIT AT: Solitary to scattered or gregarious on ground in woods, widely distributed. 
Our representative of this group is fairly common in tanoak-madrone w oods in the late fati 
and winter, often mingling with C. collinitus and C. mfracius. In the Pacific Northwest, 
however, it is common under conifers. 

ED1BIIJTY: Unknown, but possibly very dangerous! It belongs to the same group (sub- 
genus Leprocybe) as the deadly poisonous C. gentilis . C. orelfonm, and C. speciosissimus. 

COM MENT S: The d ry cap with small blackish scales on an olive-yellow to yeliow-brown 
backgFound distinguishes this Cortinarius* complex" from most ot hers. Itisone ofseveral 
distinctive Cortinarii with a hairy and/ or scaly cap. Others include: C. ctandestinas, prac- 
tically identical but with pallid giils w r hen very young; the deep violet C. violaceus (see 
description); and a striking trio of eastern and nort hern hardwood-lovers: C bola ris, 
C. pholideus, and C squamulosus (see the latter species for more details). 

Cortinarius squamulosus Color Pia te 108 

(Bulbous Scaly Cortinarius) 

CAP 4-10 cm broad, convex to broadly umbonate or plane; surface dry, fibrillose, soon 
breaking up mto dense fibrillose scales, brown tinged with purpie at fim, usually more 
or less eh ocola te-b ro wn in age, the background paler (yellower or more cinnamon). 
Flesh rather thick, whitish to grayish orpinkish-unged; odor often somewhat spicy,espe- 
cially in age. GILLS sometimes adnate at first but usually deep ly notched by maturity, 
close, dark purplish or purplish-brown soon becoming brown to cinnamon-brown or 
chocolate-brown. STALK 6-15 cm long, 1-2 cm thick atapex, with a conspicuous basal 
bulb 3 -6 cm broad ; smooth to fibrillose or shghtly scaly, at li rst purplish-ti nged , becoming 
more or less cap'Colored, often with a med ian band like ring (from universal veil?)„ COR- 
TIN A whitish to brownish, disappearing or leaving a few hairs on upper stalk. SPORE 
PRINT dark rusty- brown; spores 6 -8 * 5-7 microns, elliptical to nearly round, roughened. 

HABIT AT: Solitary to gregarious under hard woods (especially oak), often in low wet 
woods; not uneommon in the late sum mer and fail in northeasem North America, i have 
seen impressive fruitings in Minnesota and Wisconsin, but have yet to find it on the west 
coast. One source reports it from California but does not mention the habitat. 

EDIBILITY:“Consistency very pleasant and fiavor fairly good," says Mcllvaine, whoate 
almost anything, However; se veral relatives are either poisonous or haven’t been tested. 

COMMENTS: Like C violaceus, this species is one of the few truly distinctive Cor- 
tinarii (i.e., one that beginners can recognize in the field), but like that species il is not 
particularly common. The dry, purphsh-brown to brown, de nse ly scaly cap plus the 
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radically bulbous stem are its main features. A not her scaly-capped species, C . phalideus, 
is common under birch in the Northeast, often on or near rotten logs, and also occurs 
rare ly in the Pacific Northwest. Its stalk is equal or only slightly thiekerat the base and 
is decoratcd with distinetive brown to cinnamon-brown scales like thosc on the eap(see 
photo on p. 424) and the fruiting body is slightly more cinnamomcolored overall than 
C squanmlosus. h might be mistaken for a Phoiiota because of the brown seales on the 
stem and tende ncy to grow on or near rotting logs, but the dry scaly cap, violet-tinged 
staik apex (when yøung), and roughened, einnamon-brow r n spores distinguish it* Still 
another distinetive hard wood-lo ving easterner, C, bolaris, is quile different: its capand 
stalk feature reddish scales, fibrils, and/or streaks on a whitish to yellowish background 
(seephotoonp. 425 and co up let #89 of the key to Cortinarius )* 

Cortinarius violaceus (Violet Cortinarius) Color Plate 109 

CAP 3.5-12 (15) cm broad, convex becoming broadly convex, broadly umbonate, or 
plane; surface dry* densely covered with minute erect* tufted hairs or small scales, giving il 
a rough t somewhat vel vety appearance; deep violet to nearly black, often with a mctallic 
luster in age; margin often somewhat paler and fringed or ragged. Flesh thick* deep violet 
becoming g rayish -violet; odor mild or cedarlike. GI LIS adnate becoming adnexed or 
notehed, fairly well-spaced, deep violet or colored like cap, then dusted with cinnamon- 
brown spores. STALK 6-18 cm long, 1-2.5 cm thick at apex, equal or more often thicker 
befow, dry, fibrillose or w r oolly* deep violet, solid, firm. CGRTINA violet, soon disap- 
pearing or Jeaving a few indistinet hairs near top of stalk which may catch ialling spores. 
SPORE PRINT rusty-brown, spores 13-17 * 7-10 microns, broadly elliptical to oblong, 
roughened. Cystidia present on both the faces and cd ges of the gilis. 

HABIT AT: Solitary or in twos and threes under eonifcrs,someti mes next to rotting logs; 
widely distributed but quite rare except in certain localities, such as the old-growth 
conifcrous f o rests of Mt. Raimer and Olympic national parks in Washington, In ourarea 
it shows up occasionally in the late fail and winter in mixed woods; in northern Califomia 
it is sometimes quite common under Sitka spruce; in Europe it is said to fa vor hard woods. 

EDIBJLJTY: Edible, but not choice. Its principal appeal is its beauty* 

COMMENTS: There are dozens upon dozens of violet Cortinarii* but none are asdeeply 
colored as this one. its hue alone makes it as unique as it is unforgei table— the color 
photogmph hardly does it justice. The cap is dry and rough due to the presence of many 
smal l scales or tufled fibrils* a nother distinetive feature, The color is at times so deep that it 
horders on black, making it difficuit to pick out in the shade of the forest. Its only rivals 
for color are some of the deep blue or violet Leptoniasfsce L, rømeaand L. nigroviolacea), 
but they lack a cortina and have pinkish spores. Scvcral colorful Cortinani make wonder- 
ful dyes (e.g.* C. sangumeus, C semisanguineus), but C. violaceus, despite its intense 
color* is not one of them. 

It is ironic to note that C violaceus, the species choscn to typify the mimen se genus 
Cortinarius, is perhaps the least typical of the 1000+ species! Besid es ils unique color it is 
practically the only species to pøssess sterile ceils (cystidia) on both the edges and faces 
of the gilis. Ibis is the kind of difference to which the “splitters" (sec p. 10)owea li ving, and 
C. violaceus might indeed have its own lit tic genus by now, were it not that under the 
existing rules of the international Code of Botanical Norne nc lat ure, the “new” genus 
would have to be Cortinarius (since C. violaceus is the type species or “model" of Cor- 
tinarius), and all of the other 1000+ Cortinarii would have to be placed Ina new genus 
( or genera), thus compounding the confusion that already exists. Not c ven the most ardent 
“splitter” wants to be rcsponsible for a mess like that! Perhaps as compensation, C. vio- 
laceus is itself split by some “splitters" i nto two species: C. violaceus , with oblong-ellip tical 
spores* and C, hercynicus, with rounder spores. 
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Cortinarias traganus ( Lilac Conifer C o rt i na nus) Color PJate 106 

CAP 4-13 cm broad, obtuse or convex becoming plane or broadiy umbonate; surface 
smooth, dry, lindy siiky or fibrillose, violet to lilac, so me time s with white wedge-shaped 
sectors, occasionally also with rusty or ochraceous stains; margin often hung with veil 
remnants. Flesh rusty-brown to tawny- or yellow-brown (often marbled) in the stalk, 
usually paler in the cap and ydlower in the stalk base, odor often faintly pungent or sweet. 
CILLS pale cinnamon or ochre-buff becoming einnamon- or rusty-brown in age; fairly 
wdl-spaced, adnexed toadnate. STALK 5-12 cm long, 1-3 (5) cm thick, usually enlarged 
below, solid, dry, finely fibrillose, lilac or purplish, sometimes also with white areas. 
CORTINA pale lilac, leaving hairs on upper stalk which turn rusty-brown from fal Ung 
spores. SPORE PRINT rusty-brown; spores 7-10 x 5-6 microns, elliptical, roughened. 

HABITAT; Sohtary, scattered, or gregarious (sometimes in dumps) under conifers; 
widely distributed. It is a common late summer and fali mushroom in the mossy, old- 
growth forests of the Pacific Northwest and northern California, but does not seem to 
extend south in to our area. 1 have often fo und it growing with the gypsy mushroom, 
Rozttes capera ta . 

EDIBILITV : N ot firmly esla blished (like so many of us! ), but poisonous according to one 
sourcc and merely “i ndiges ti ble” according to another. 

COMMENTS: This characteristic inhabitant of northern coniferous forests is easily 
recognized by its beautiful lilac or lavender color, rusty-brown giils and spores, and rusty 
to tawny-brown flesh in the stalk. The latter feature distinguishes it from most other 
members of the subgenus Sericeocybe of Cortinarius (see C alboviolaceus\ and the 
sweetish odor ("like overripe pears”) that is frequently present is also disti netive. Thecap 
is not vise id as in G olympiartus, C. sodagnitus, and others, and the presenceofa cortina 
separates it from the edible blewit ( Clitocybe nuda). Some authorities consider the Ameri- 
can variant to be a distinet species. C, pyriodorm, while reservmg the n arne C t naganus 
for the Turopean version, which is said to smell "like goats * Other species: C. f ragrans 
also smells like overripe pears, but has a slightly paler cap and whitish or la ven der- ti nged 
flesh in the stalk. C. caesufolius has a buff to brownish cap, bluish gilis when young, and 
a fleeting, disagreeable odor. C. camphoratus has a lavender to lilac-white cap (fading to 
buff), violet or bluish-lilac giils and stalk when young, and a powerful, rema rkably raunchy 
odor of rotting meat or vegetables. The stene h alone distinguishes it from other lilac 
Cortina rii, although a more deeply colored species, C. amethystinus, issaid to smell "like 
burnt hair," C camphoratus grows almost exelusively with conifers and is widely distri- 
buted. I have found it in northern California under Sitka spruce, in November 

Cortinarius aiboviotaceus ( S ilve ry- V iolet Co rti nari us) 

CAP 3-8 cm broad, obtusely bell-shaped becoming c on vex or broadiy umbonate to nearly 
plane; surface dry, silky-shining, pale violet soon becoming pale silvery-violet, lilac-white, 
or even whitish. Flesh paliid to pale violet; odor mild. GILLS adnate or adnexed or 
n otc hed , fa i rly c l ose , pa le vi ole t to pu rp le-gra y , t he n e ve n t u a Ily ci nna mon- bro wn a s spore s 
ripen. STALK 4-12 cm long, 0.5-1 (L5)cm thick atapex, usually club-shaped or enlarged 
at base, dry T siiky, violet or pale violet above, clothed with whitish siiky fibrilsbelowf but 
pale violet underneath the fibrils). UNIVERSAL VEIL white, siiky, usually forming a 
thin, soft, siiky sheath over lower half of stalk. CORTINA white, evanescent or leaving 
hairs at top of stalk which trapfalling spores. SPORE PRINT rusty-brown; spores 7-10 
* 4-6 microns, eHiptical, mi nute ly roughened. 

HABIT AT; Scattered to gregarious or in small dumps in forest humus, associated mainly 
with hard woods; widely d istributed . 1 1 turns up oecasiona Ily in our area in the late fali and 
winter under tanoak and other trees, but I have never seen it in large numbers. 

EDIBILITY: Unknown 




Left; Cortinarius aiboviolaceus. Note the rat her I on g Malk s heat hed with copious universal veiJ 
remnants. Rtghr Cortinarius argentatus (set eomments onder C aiboviotweus) is also pale violet 
or bluish-violet but ha**a thiekcr, stouter Malk with a buibai ihc base. 


CQMMENTS: The beaudful sil very- violet to lilac-white overall color plus the dry silky 
cap, mild odor, and whitish universal veil sheath on the stem distinguish this attraclive 
mushroom from its elose relatives in ihc subgenus Sericcocybc (a closcly-knit group of 
dry-capped Cortinani with violet to pale lilae pigments), The flesh is never rus ty- brown or 
tawny as in C. iraganus. and the gilis are violet-tinged when young. fnocybe Marina is 
s o me w hat s i m i la r bu t s mal ler and mo re u mb onatc t w i t h d u 1 1 b row n s p o res a nd a s permat ic 
od or. Similar species include: C. argentatus, lilac-blue to violet -gray but with a thicker, 
stouter, prominently bulbous stalk (see above photo) tha t lacks a silky white sheath and 
with a radishlike odor and tcndency to turn ochre in age* found mostly under hard wood s 
(espeeially castern); C subargeniatus, fav oring hard wood s, very similar to C argen - 
taius, but lacking the odor- C. suhpukhrijolms, with a grayish-buff cap thai often 
develops och raceo us or rusty stains i nage, d ull purplish immature gi lis, and a d ull purplish* 
equal or dub-shaped stalk that is sheathed by veil remnants, found under hard wood s in 
castern North America; C. mafachius, favonng conifers, violet-tinged at first but its cap 
soon beeoming ochre or brownish; and C eaninus and C. anamatm, growing under boih 
hardwoods and cotiifers, the former with a violet-tinged cap thai becomes reddish-brown 
and buff to tan universal veil zones on the stalk, the latter with a violet-tinged to gray or 
brown cap, distinetiy violet fleshand violet stalk apex, and ochre veil zones on the stalk. 
For more odoriferous and/ or brightly eolored “Scnceocybes,'’ see C. traganus, and for 
violet or violet-tinged hygrophanous Cortinani, see C. evernim, 

Cortinarius armillatus ( Bracelet Cortinarius) 

CAP 5-13 cm broad, obtuse to bro ad ly bell-shaped or convcx, beeoming nearly plane or 
broadly umbonate; snrface smooth or somedmes with small scales in age, not viscid and 
only slightly hygrophanous (if at all); duil tawny or yellow- brown to rusty-brown, orange- 
brown* or reddish-brown; margin somedmes hung with veil remnants. Flesh thiek, pallid 
or brownish; odorusually radishlike. CILLS fa irly well-spaced, broad, ad na te to ad nexed 
or notehed, pale or duti cinnamon beeoming rusty-brown as spores mature. STALK 7-15 
cm long, 1-2.5 cmthick at apex, club-shaped(thicker belo w), dry, whitish to brownish with 
one or more (usually 2-3) duli red bands or 14 b race le ts” below the cortina. UNIVERSAL 
VEIL fibrillose, forming reddish bands on stalk. CORTINA whitish and copious* often 
leaving hairs on upper stalk that turn rusty-brown from falling spores. SPORE PRINT 
rusty-brown; spores (7) 9-1 3 * 5. 5-7 .5 mierons, ellipdcal, roughened. 
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Lefl: Corfinurius iirmilltifus, a birch-lover with reddish bracelets onsUlk- Right: C o rt manus boulder- 
em is (stc tommeius below) has reddish or vinaceous bracdets bot is smaller and purple-tmgcd. 


HABITAT: Solitary or more often scattered oringroups onground in woods: associated 
primarily if not exclusively with birch and found throughout the range of birch (therefore 
absent in Catifornia). It is especially common in northeastern North America in the late 
summer and fali, but 1 have also seen it in northern Idaho and British Columbia. 

EDIBILITY: A good ed i ble “-as I can personally attest It is one of the most dislinctive 
of the Cortinarii, but you should be very cautious neverthelessf 

COMMENTS: The hallmarks of this common eastern species are the reddish braceleis 
on the stalk, yellow-brown to cinnamon-brown cap, and association with birch. In the 
Pacific Northwest a slighily smaller co ni fer-lover, C. haematochelis* occurs. It also has 
reddish braeelet(s) on the stem, but ils spores are mueh smalle rand nearly round. A third 
species with reddish (or vinaceous) fibrillose patches or ** bracdets,” C, boulderensis, is 
even smaller (cap 2-5 cm broad,5talk3-7 mm thickatapex), witha violet-brown to reddish- 
brown or brownish cap and violet -tinged immature giils and stalkapex. It aiso gro ws under 
conifers in the Pacific Northwest, but I have fo und something very si milar — if not the 
same in o ur area in mixed woods (see photo above). C\ subtestaceus is a si milar but 
smaller easterner with reddish-brown to browm “braceleis/* Also see C. cmomalus 
(under C alboviolacem) and C. erocolitus (under the C. coiiiniius group), both of which 
have more ochraceous-colored bands or patches on the s talk. 

Cortinarius rubripes (Red-Footed Cortinarius) 

CAP 4“ 12 cm broad, obtuse to convex becoming plane or broadly umbonate; surface 
hygrophanous but not viscid, watery cinnamon to reddish-brown fading to iawny t ochra- 
ceous, or ochre-buff, sometimes tinged with pink or sometimes with concentric zones; 
fmely silky-fibrillose in age, the margin sometimes tinged violet when young. Flesh thin, 
reddish-brown or pallid; odor mild. GILLS fa irly w r elTspaced, ad na te to adnexed or 
notehed and seceding; often tinged violet in button stage, but soontawny to cinnamon, and 
finally cinnamon- brown. STALK 4-9 cm long, 0.5-1 .5 cm thick at apex, enlarged below, 
dry, pallid or brownish above, the base and mycelium fiery orange to red- orange or peach- 
colored. UNIVERSAL VEIL red-orange, leavmg remnanis at base of stalk. CORTINA 
disappearing or leavinga few hairs on upperstalk. SPORE PRINT rusty-brown; spores 
7-10 * 5-6 mierons, elliplical, roughened. 

HABIT AT: Solitary to scattered or gregarious under hard woods; originally described 
from Michigan, but it — or something very mueh Irke it — also grows in our oak-tanoak- 
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madrone woods in December and January. In eastern North America il is someiimes 
abundant after late summer rains, 

EDIBIL1TY: Unknowm 

COMMENTS: The bright orange to fiery red stalk base and overall brown to reddish- 
brown color combine to distinguish this Cortinarius from most others. A European 
species, C. huiUiardi , is probably the same, in which case that would be the “correct" name 
for our species. C. armillatus and C haematochelis are somewhat simi la r, but normally 
show one to four duli reddish bands on the stalk ralher than ha ving a bright red-orange 
base. C. miniatopus is a small species (cap 1 -3 cm broad) with orangish gilis when young 
and a siender stalk that is wholly or partially sheathed by vermiJlionfibrils(densestat the 
base); it is not uncommon under conifers in the Pacific Northwest. 

Cortinarius evernius 

CAP 3-10 cm broad, conical to bell-shaped at ftrst (and scarcely wider than the stalk), then 
becoming convex or obtusely umbonate to plane; surface smooth, markedly hygro- 
phanous: violet or brown with a purpie tinge when moist, quickly fading to vinaceous or 
reddish-brown or paler as klose sin o i store; margin at firs I with whitish s ilki nes s. Flesh thin, 
a t f i rst violet or vi o le t-t i nged , b ut fad ing as it d ries or ages . G I L LS a t ft rst vio le t with whitish 
edges, but quickly fading to brown and then darkening to annam on -brown; adnate or 
becoming notched, well-spaeed. STALK 7-15 (20) cm long, 0.8-2 cm thick, equal or 
narro wed toward base, usually rather long and often extending deep i nto the humus or 
moss; not viscid; pale to deep violet when fresh (darker below), but often covered with veil 
material at first, and fading as it dries. UNIVERSAL VEIL whitish or violet-tinged, 
form ing fibrillose patches or zones on stalk which may disappear in age. CO R TINA 
whitish, often disappearing. SPORE PRINT rusty-brown; spores 8-10 K 5-6 microns, 
elliptical, shghtly roughcned. 

HABITAT: Solitary, scattered, or in groups under conifers, often in moss; widety distri- 
buted but main ly northern. It is not a common species, but se ve ral difficulMo-distinguish 
look-alikes(see comments) are quite ubiquitous, ind ud i ngat least two species in ourarea. 

EDIBILITV: Unknown. Do not experiment! 

COMMENTS: This species has been included to represent a large number of medium- 
si zcd, hygrophanous Cortinarii in the subgenus Te lam o nia I hat are violet or violel-tmged 
when fresh and moisL They are very difficult to identify and s orne are so markedly hygro- 
phanous that they lose their original color i n an hour or two or in the ti me it takes to bring 
them home! Other “Telamonias” showing violet s hades when fresh and moist include: 
C. lueorum , a fa ir ly common con i fer- lo ver that dif fer s from C. evernius only in ha ving 
a more or less club-shaped stem; C * saturninus , with a brown cap and more or less equal 
stalk that is violet above and whitish below; C. brunneus, which sometimes shows violet 
al the stalk apex (see comments under C lamger) and has an equal to club-shaped stalk; 
C, mbpurpurem t with yellow or yellowish-buff veil patches on the lower portion of the 
stalk; C. adustus and C. impennis t with tittle or no veil remnants on the stalk; and C 
phtmiger, with a grayish-violet to watery violet or grayish-blue-tinged stalk that quickly 
fades lo whitish and a cap that is brownish to buff beneath a white to grayish-white, 
fibriliose-bairy la yen All of these are partial to conifers, but a nother species, C. torvus, 
fa vors hardwoods and is the most distinctive of the l ot. 1 1 has broad, widdy-spaced gi Ils 
t ha l are deep purplish when young, a brownish to deep purplish cap, sweetish od or, and 
club-shaped or bulbous stalk that often has a well-f ormed an nu lus (ring) — an unusual 
feature fora Cortinarius^ )t is fairly common in eastern North America but 1 can find no 
mention of it being found in the West Another species that tends lo form an annulus, 
C . t trbictis, does occur in the West, but it has a much paler cap than C. torvus . 
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Cortinarius laniger (Brown Cortinarius) 

CAP 3-12 cm broad, broadly bell-shaped orconvex becoming broadly con vex or some- 
ttmes plane; surface smooth, hygrophanous bul nol viscid, dark reddish-brown or ehest- 
nut-brown to reddish-brown or cinnamon-brown when moist, fading as it loses moisture 
to pale reddish-brown or tan; often covered with a whiie silky coating when very young, 
especially at margin. Flesh w r hitish or colored like cap. GILLS fairly elose or rather well- 
spaced, ad na te to adnexed or note hed, pale msty-brown becoming a beautiful cinnamon- 
brown. STALK 3-10 cm long, 1-3 cm thick, enlarged at base (at least when young), dry, 
solid, Orm; cinnamon lo brown (like cap) beneath a coating or patches of fibrillose whitish 
veil remnants, UNIVERSAL VEIL fibrillose or slightly cot ton y, white, usually leavinga 
whitish silky coating or patches and zones of white fibrils on stalk and sometimeseven a 
slight annutus (ring). CORTiNA disappearing or leaving a few hairs on tipper stalk. 
SPORE PRINT rusiy-brown, spores 7-10 * 5-6 microns* elliptical, roughened. 

HABITAT: Scattered to gregarious onground under conifers; widely distributed. I have 
seen large fruitings under spruce in the Rocky Mountains, and have also found it in the 
Pacific Northwest. In our area similar species (see comments) are common under oak. 

EDIBILITY: Unknowrt, Do nol experimentf 

COMMENTS: This medium-sized brown Cortinarius with the hygrophanous cap is one 
ofa multilude of medium-sized brown Cortinarn with hygrophanous caps that belongto 
the baffling subgenus Tclamonia, C laniger is besi recogmzed by its cinnamon-brown 
color and cl ub-s haped stalk that is covered by whitish veil remnants, and by the complete 
absence of violet shades on the fruiting body. Similar “BUMV* (Boring Ubiquitous 
Mushrooms) are legion. Some have an equal to club-shaped or bulbous stalk like that of 
C. laniger. These include: C. hulbo sus, with a paler or duller brown, swollen stalk and 
slightly smaller spores, found under both hardwoods and conifers; C, bivelus, especially 
common in the Southern Rockies, wilh a cinnamon-brown to tawny-brown cap and larger 
spores; C ■ trif ormis, with a strongly hygrophanous cap (dark reddish-brown when moist, 
yellow-brown or tan as it dries out), but with a transient veil that leaves only slight traces 
(if any) on the stalk, found under both hardw'oods and conifers but favoring oak in Cali- 
fornia; C, distans t with minute branitke scales on the cap and widely spaced gilis, found 
under oak, ponderosa pine, etc.; C armeniaem, with a swollen orbulbous stalk and deep 
yellow-brown cap that fades to orange-buff or pale yellow-orange as it loses moisture; 
C. brunneus, a widespread nondescript conifer- lover with an e qua 1 to club-shaped, duil 
brown stalk whose apex some ti mes has a slight violet or vinaceous tinge; C, dilu t us and C. 
bif ormis, both smaller wilh a more or tess equal stalk and deep reddish-brown (moist) to 
buff (dry) cap, favoring nort hern conifers (the former with nearly ro und spores); and C, 
pinetorum, a f ungal feature of western coniferous forestå with a fibrillose, white to sil ve ry- 
gray to pale brownish-gray cap that may be slightly tacky when wet, plus brownish gi Usand 
a whitish, more or les s club-shaped stalk, Other species have a stalk which is spind le-shaped 
and / or ta pered belo w (or occasionally equal). These iticlude: C\ privignus and C* cacao- 
coior , with a dark or duli vinaceous-brown to cocoa-colored cap when moist (the former 
developing a silky whitish sheen as it loses moisture) and stalk which lacks persistent veil 
remnants; C. damascenas, similar to the previous two species but with an equal or tapered 
stalk t hat is covered with a persistent coating of white ve i I fibrils, and C* duracinus, which 
has a whitish stalk and a cinnamon-brown cap that fades to buff or pale tan as it dries out. 
The above species are bul a few of the hundreds of brownish “Telamonias.” Asalready 
pointed out, recognition of these fungi is very difficuli and none should be eaten. For 
medium-sized “Teiamomas" with a violet tinge when moist, see C. evernius, and for 
smaller species, see the C. obfusus group. 
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Cortinarius obtusus group (Little Brown Cortinarius) 

CAF 1-4 cm broad, bell-shaped tocomcal at first, expanding in age but usually retaining 
a blunt umbo; surface smooth, hygrophanous but not viscid, brown to reddish-brown to 
tawny-brown and fainlly striate when moist, fading to ta n or paler as it loses mols ture. 
Flesh thin, brownish; od or usually radis h- or iødine-like (but often faint). GILLS fight 
to duil brown becoming cmnamon-brown in age, dose, adnate to adnexed. STALK 
4-8 cm long, 2-6 mm thick, equal or often slightly thicker in the middle and tapered below; 
dry, hollow in age, fragile; colored like the cap or often yellower or paler, whitish or pal lid 
as it loses moisture. UNIVERSAL VEILand CORTINA scanty, pallid or whitish, disap- 
pearing or leaving a few fibrils on stalk. SPORE PRINT brown to ru si y- brown; spores 
8-10 * 4-5.5 microns, elliptical, roughened. 

HABIT AT: S ca tte red to de nse ly gregarious on ground under conifers, especially pine 
and spruce; widely distributed. This speciesand itsnumerous look-alikes(seecomments) 
are common in most regions, including ours. 

EDIBILITY: Unknown. Do not experiment! 

COMMENTS: The above description encompasses several small boring, brownish 
Cortinarii (“LBM’s") sonie times referred to as the C obtusus-C. acutus complex, (C. 
acutus is slightly s lim mer, smaller, and paler than C obtusus, with a more acute umbo; 
a not her species, C scandens, is blun tly umbonate like C obtusus, but has smaller spores.) 
The ‘*true“ C. oh lusus and C acutus both have rather pale stems (usually paler than the 
cap or even whitish), Because of their small size, they might be eonfused with lnocybes 
or Galennas, The former, however, have duller brown spores while the latter usually have 
a yellower f ruiting body and ty pically grow in moss or on wood, Other small “Telamonias" 
are legion, especially under northern or mountain conifers. Even ex perts have difficulty 
differentiating thcm from each other and there is absolutely no reason for the amate ur to 
even try. Nevertheless, 1 will ment i on a few of them for the categorically-tnclined: C. 
subcuspidatus and C.fasciatm resemble C. acutus , but the first has yellowish veil material 
on the stalk, or if not, can be told by its dark dnnamon-brown giils when young, and the 
latter has a d arker stalk and tends to grow in clusters. C. stemmatus is a slightly larger 
species with a blackish-brown cap ihat fades to redd is h -brown or reddish-emnamonasit 
loses moisture plus a mild od or and whitish veil material on the stalk (see photograph); 
it is common underconifersfespecially pine in ourarea). C. nigrocmpidattts can usually 
be told by its dark cap with a prominent black umbo, and C, incisus by its minutely scaly, 
brownish to reddish-brown cap and white veil remnants on the stalk. C. psammocephaius 
has tawny-brown fibrillose scales or patches on both the cap and stalk. C paleaceus has 
a blackish-brown cap that fades todingy brown in age, whitish veil remnants on the cap 

Cortinarius stemmatus (see commcnts under C. obtusus) is one of do zens of sma ll T brownish, difficuh- 
lo-demystify Cortinani. The cap is blackish-brown when moist but tums reddish-brown as tt loses 
moisture. Note umbonate cap. 
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margin and stalk (at least when young), and a geraniumdikc odor; it grows in mossy bogs 
or other wet places under spruce. C, decipierts also has a dark cap (vinaceous-hrown or 
darker when morst), but it lacks white ved remnants on the stalk, while C\ washingtonettsis 
can castly be told by its black-staining gi lis. All of thc above species are cspecially common 
under northern conifers, but some may also oceur with hardwoods. Finally, there are a 
number of small “Telamonias" thal are dis line tly violet or violct-tingcd when frcsh and 
moist, including: C. pulchelius, violet overall when young and cspecially fond of alder; 
and C, subflexipes y which has a rusty-brown to ochraceous cap but shows violet in the 
gillsand stalk apex when young. For largcr “Telamonias,” sce C. lanigeremå C evemius. 

Cortinarius cinnamomeus group 

CAP 1 .5-6 cm broad, obtusely conical becoming eonvex to more or less plane oroften with 
an umbo; surface dry, finely fibrillose, yellowish to olive-yellow to tawny, ochre-buff, 
yellow'- b ro wn, or olivc-brown, becoming more cinnamon-colored in age. Flesh thin, 
yellowish or olive-yellow. GILLS adnate to adnexed or notehed, close, yellow to olive- 
yellow becoming tawny, then rustier in age as spores ripem STALK 2.5-10 cm long, 3-5 
(10) mm thick, more or less equal, often c urved, dry , finely fibrillose or with small fibrillose 
scales, yellow to yellow -brown or ochraceous, often brownertoward base and duller in age. 
CORTINA yellow or yellow- oh ve, disappearingor leavinginconspicuous hairs on upper 
stalk. SPORE PRINT rusty-brown; spores 6-9.5 * 4-5 microns, elliptical, minutely 
roughened. 

HABIT AT: Widely scattercd to gregarious on ground under conifers, cspecially pine; 
wide ly distribuled, and common in ourarea from late fail through early spring, 

EDI Bl LIT V: To bc avoided! It is said to bc edible, but some very similar species (see C. 
geni il is J are deadly poisonousf 

COMMENTS: Also known as Dermocybe cinnamomea, this contra ry littlc Cortinarius 
and its numerous look-alikes are not cinnamon-colored at all. Rather, the dominant colors 
are yellow\ yellow-olive, and ochrc. The color plus the sJender stem, dry cap, and evam 
escent fibrillose veil (cortina) are characteristic of a large complex of species in thc 
subgenus Dermocybe which are hest left to the specialist. It may actually be that the“true” 
C. cinnamomeus does not occur here, but a number of very similar species certainly do, 
including: C~ cinrwmomeo-luteus, said to be very common in the Pacific Northwest; 
C. humboldtensis ( f rom northern California) and C. o li vticeopici ns, the latter with reddish 
to orange fibrifs on the stalk; C\ raphanoides t olive-yellow, with a radish odor; and C 
thiersu, with iarger spores, especially common under mounta in conifers. Another group of 


Cortinarius tinrmmomem group is common under conifers. but jdemifying the various species 
in the “complex" is ve ry difficult. Some forms have sfo arply conical eaps (right), other s do not (lefl). 
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species, typified by C. crøceofoUus, have saffrøn to rusty-yellow or orange giJIs when 
y o ung and a browner or morecinnamon^colored cap. They arejust as common as the C. 
cirmamomem gro up, and theirranksinclude: C aurantiobasis, with larger spores; C, zakii \ 
with deep orange gilis when youngand stalk coated w'ith brown to vinaceous-brownfibrils; 
and C aureifolms, a very disti net i ve species that usually grows in sand (olien partially 
buried!) under pines, a nd has orange to brøwnish-orange(orinone form, yellowish) giils, a 
cinnamon-brown to dark reddish-brown cap, and larger spores. Finally, there is C. callis- 
teuSj a bright yellow to orange-ochre species with a ihick club^shaped stem (at least 1 cm 
thick at apex and 2.5 cm or more thick at base). None of these species should bc eaten. 
(Note: some authorities have a concepi of C cinnamomeus which more dosdy flis the 
C croceofoltus of this book, and vice-versa, at least insofar as gili color is concerned.) 

Cortinarius phoeniceus var. occidentalis 

CAP 2.5-8 cm broad, convex becoming piane or broadly umbonate; surface dry, finely 
fibriliose or silky, maroon-red or dark red to reddish-brown; margin sometimes lobed. 
Flesh thin, reddish nearcuticle, olive-brownish near gilis; odor mild or slightly radishlike. 
CILLS deep red, vinaceous-red, or blood-red, becommg rustier as spores ripen, adnate to 
adnexed or notched, STALK 3-10 cm long, 0.4-1. 2 cm thick, more or less equal, dry, 
fibriliose, yellowish or ochre or sometimes brownish in old age. CORTINA scanty, yel- 
lowish, disappearing or leaving a few hairs on upperstalk. SPORE PRINT rusty-brown; 
spores 6-8 *4-5.5 microns, elliptical, minuiely roughened. 

HABITAT: Solitary to scattered oringroups under conifers in the Pacilic Northwest and 
California; sometimes common in the fa 11 and early winter. In ourarea it also grows with 
madrone and / or huckleberry, but never in large numbers. 

EDIBIL1TV: Not recommended, but an excellent choice for dyeing(not dying!). 

COMMENT5: The beautiful deep red gilis and maroon-red to reddish-brown cap are se i 
off nicely by the yellowish stem, making this Cortinarius (or Dermocybe) relativel yea sy to 
identtfy. Other species: C, semisanguirwus also has red giils, but hasa siender yeliow stem 
and yellowish to ochre or olive-browncap; il occurs in Calif ornia, but is more common in 
eastern Nonh America and the Pacific Northwest, An o ther species, C* caUJarmcm t hasa 
smooth, hygrophanous cap that is dark rus ty- red when moist but fades as it loses mois ture. 
lt has orange-red to ru s ty-orange or “burnt sienna” gi Ils, and a rat her long (7-15 cm) stalk 
that is paler than the cap {duli orange Greven paler, often with orange fibrils from the 
corti na), 1 1 is k no wn only from west coa st a nd occurs in a variety of habita ts, but seldorn in 
large numbers. For completely red species, see C. sangttineus. 

Cortinarius sanguineus (Blood-Red Cortinarius) 

CAP (1)2-5 cm broad, obtusely bell-shaped becoming convex to plane or broadly umbo- 
nate; surface dry, silky or finely fibriliose, colored evenly deep car mine- red to blood-red 
or deep red. Flesh thin, blood-red to red d is h-p urpie; odor mild or faintly pleasanl. CILLS 
close, adnate to adnexed, blood-red to dark blood-red, but in age dusted with cinnamon- 
colored spores. STALK 4-10 cm long, 3-5 (8) mm thick, equal or s fight ly thicker below, 
same color as cap or slightly darker, dry, base with yellowish to yellow-orange or some- 
times pinkish downy hairs. CORTINA red orat least tinged red, often scanty and disap- 
pearing or leaving a few hairs on upper stalk, SPORE PRINT rusty- lo reddish-brown; 
spores 6-9 * 4-6 microns, elliptical, minutdy roughened. 

HABITAT: Solitary to widely scattered or in small groups, mainly under conifers and 
often in beds of møss; widely distributed but generally rare. Jn favorable years it fruits in 
the fall under spruce and Fir along the northern California coast, but never in large num- 
bers. I have found it as far south as Mendocino County in California. 
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EDI Bl LI'l V: Unknown. Do not experiment! Like many species in the subgenus Dermo- 
cybe, itcan beused todyewooloryarn, yieldinga brilliant array of pinks, reds* and purpies. 

CO MM EN TS: Also known as Dermocybe mnguinea, this beautifu! mushroom is easily 
recognized by its blood-red to dark red color, small size* and evanescent cortina. li mighl 
be misiaken tor a brightly colored Hygrocybe* but the spores are not white and the gilis 
are not waxy, There is noyellow inthecapand/ or stalkas in C. phoenicem var. occidentalis 
and C. semismguirwus f and the cap is not hygrophanous as in C. californicus (see 
comments under C, phoeniceus var, occidentalis). Other completely red Dermocybes 
include: C. punicem, said to differ by its ochraceous to golden-brown cortina, dark red to 
purple-red color, and preference for hard w oods; and C , cinnabarinus, also fa vo ring 
hardwoods (but not limited to them), with a slightly larger, cinnabar-red to rusty- red 
ordark red fruiting body and la rger s pores. The latter species has olien been reported from 
eastern North America, but according to Cortiharius-expcTts Alexander Smith and 
Joseph Ammirati, American material dillers slightly from the European version. (At least 
one common hardwood-lover has been recognized as a u new” species* C. mary tandemis.) 


INOCYBE 


Small to mcdium^izcd, typicaiiy t er res trut I mush rooms. CAP o/ten utnboruiie or camca!; surface 
f vpicaUy dry and sitky. wootty, scaty , ar rudmUy fib rdiose. margin oftcn splitting at mal u rity, odo r 
afjlesh ofien diitinctiv# ( gsuaily unpkasant) GILLS ad nåle toadncxed or fin«:, usually biownal 
maluriiy (but often with w hitte li edges). 57 ALK central, often ralhc r sicnder. apc* often powdery 
or wilh small llakcs. VEIL sbscnl, of if present ihen fibrillose or cobwebby and usually evancsccnl. 
VOLVA abscnl. SPORE PRINT browr t, Spores smooth, warty, ung ula r. or nodulose, lackmgan 
apical germ pore. G ilte with cystidia. at kast on cd ges. Cap cut ide filamenlouis. 


/A OCYBE is a large, listless, and lackluster assem biage of mundane, malodorous brown 
mush ro oms that are of little interest to the ave rage mushroom hunter exceptt hat m any are 
poisonous. The best means of recognizing an Inocybe is by its characte ristical ly silky, 
fibrillose, minutely scaly, and/ or wøolly cap which is often umbonate and seidom viscid. 
The spore color is some shade of brown, and is generally duller t han thal of Cort manus. In 
addition, most Inocybes have a noticeable odor- occasionally sweet or fruity as in /. 
pyriodora , but more often unpleasant (pungent, spermatic, fishy, or like fresh green com 
but not often radishlike as in Hebeloma). 

Like Cortinarius, I nocy bes are largely terre st rial and mycorrhizal and are a major f ungal 
facet of temperate forest s. U nlike Cortinarius, they are not the least bit colorful. They come 
in an endless, senselcss procession of boring browns, yucky yellows, graluitous grays* and 
wishy-washy w hites, with only I. litaema (among the common species) de viating from the 
norm. Almost with out exception they not only qualify as “LBMY’ (p. 32), but as 
“BUM's" (“Boring Ubiquitous M ushrooms”), and it is necessary to knøw the size and 
shape of the spores and cystidia before an acc urate idenlificatiøn can be made. E ven t hen* 
unraveling them is a trying and tedious task whose futility is only exceeded by its 
pointlessness, and underscored by the sad faet that most Inocybes are poisonous. I would 
ven ture to gues s, in faet, that Inocybe contains a higher perce ntage of poisonous species 
than any other major mushroom genus, ind udi ng Atnanita\ The toxin is muscarine, 
which can be fatal in large amounts (see p. 894). It is therefore advisable to avoid all 
Inocybes, even those rumored to be ed i ble. 

Inocybe is a very large genu^ almost as immense, in faet, as Cortinarius . (The late 
Daniel Stuntz listed over 400 North American species insection Inocybium alone, Le,, 
those with smooth spores and cystidia on the faces of the giils!) A mere nine Inocybes are 
d esc ribed here* which for most intents and purposes are eight too many! Se ve ral other 
species are keyed out. 
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Key to Inocybe 

! . Odor fragrant or fruity (though somctimes sickening, as in rotten f mit) , , . , . 2 

I- Odor spermaiic, pungcnt, fishy, like green com, mild, etc., but not fragrant or fruity . . .5 

2. Cap olive to olivc-brown at center /. cørydalma (see /. pyriodora, p. 459) 

2, Not as above . . . . , r .. . 3 

3. Lithcr cap conical with reddish-brown to wine-red radiating fibriJs or cap with a whitish 

patch of universal ved tissue and odor with a green com eomponent . 7 

3. Not as a bove . , 4 

4, Odor of Sweet peas /. suaveolens (see /. pyriodora, p. 459) 

4. Odor spicy or fruity or otherwise (bul not of sweet peas) ...... f. pyriodora &, nthers, p. 459 

5. Stalk base or lower portion duJl bluish-green, olive, or duli grecmsh . /. catamistrata, p. 462 

5. Nol as above . 6 

6. Cap grayish-hlac to gray ish-brown or pinkish~brow n with a smoolh whitc orcreamy, umbonate 

center ( or i n on e fo rm ca p e n l i rely whi tis h a nd stal k pinkish ) ; si a Ik t y pical ly prumose [ g ra nula r- 
dandruffy) most ofils length, with a bulbat base . .... I. albodisca ( sce / mmuiata . p. 458) 

6, Not as above (but may have some of above features) 7 

7. Cap small (2*5 cm broad) and yellowish to brown, but with a patch of whitish universal veil 

tissue at the center (or some ti mes overall), at least in most specimens; stalk whi te when young 
and not shaggy or woolly . . /, lanat odisea & ot hers (sec /. maculaia, p. 458) 

7. Not as above 8 

8. Cap 3*8 cm broad, at lirst eovered with a whitish universal vetl thal leaves patches of tissue ncar 

margin; stalk 5-10 mm thick, also s heat hed with woolly remnants of the veil, dingy brown is h 
beneat h the remnants; widespread, but especially common in the Rockies . . /, leueobtema 

8. Not as above , 9 

9, Stalk smoot h o r f i br i 1 1 ose or occasionat ly w ith a fe w s ma II f i brii lose pa tc hes or scales ... 10 
9 Stalk di sti netly scaly (i.e., with numerous small scales si milar in color to those on cap) ... 25 

10, Some part ol lruiting bodv lilac to violet when fresh (but may fade or discolor m age) ....... 

/. lilacma & others, p. 461 

10. Not as above (but Stalk or cap may be pink, carmme, vinaceous, etc.) 11 

1 1 . Cap whiie, smooth lo very fmely silky and not discoloHng appreciably in age or when bruised; 

stalk not pruinose (granular-dandmffy) or pruinose only at apex /. geophytta, p. 460 

1 1 . Not as a bove (but cap may be white initially and then d iscolor i n age, or cap may have whitc vcil 

remnants) 12 

1 2. Cap and stalk whitish at first, but usually developmg pink, red, or orange tones as it ages; very 

common, especially under con i fers /. pudica, p. 460 

12, Not as above 13 

13. Cap conical when young, often with a pointed umbo in age, the surface radially fibrillose (and 

often splitting in age) but not woolly or scaly, creamy to strå w-colored,yell o w- brown or brown 
(but not reddish); gilis sometimes with an olive or greenish tinge 14 

13. Not as above 15 

14. Odor resembling that of fresh green corn; cap crcamy to straw-colorcd ... /. sororui, p. 457 

14. Odor spermatic; cap usually somewhat d arker (yellow-forown to brown), at least al the center 

I.fasfigiara & others (see /. so ro ria. p. 457) 

15. Cap brownish with a verf prominent gray to dark brown or black “nipple” (umbo) at center; 

wideiy dist ri buted I.fuscodåai 

1 5, Not as above ...... 16 

16, Cap with reddish-brown to earmine or wme-red fibrils, more or less conical when young; stalk 

whitish at least at apex; found mainly with oak (in Cailfornia) /. jurtwa, p. 458 

16. Not as above . , 17 

17. Stalk pale pink to salmon-pink; cap reddish*brown, at least at center 

/. laetior Æ /. obkriabtlis{ see /. jurana . p. 458) 

17. N ot as a bove . lg 
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18. Stalk entuely pruinose ( minutdy granulai-scurfy-dandruffy ) tffirfdiscokiri ng dark gray to dark 

brown or vmaceous-brown from the base upward in age 

/. picrosma, I. leucomektena, & others 

18, Not as above ........... 19 

19. Fruiting body fairly small (cap typically up lo 4 cm broad, stalk Less than 5 mm thick) . . , 20 

19. Fruitmg body medium-si/ed (cap usually at least 3 cm bro ad and stalk at kast 5 mm thick 23 

20. Cap with 1 oo se ly-ar ranged or toin-up iibrils that give it a shaggy or ragged appearanee, espe- 

cially at margin; color more or less dark brown ........ /. lacera (see /. iamtginosa* p 462) 

20. Not as above; cap usually woolly or scaly or diflerently c o lo red 2J 

21 . Cap conkal to bell-shaped. the surfa ce often splitting radially but not scaly; stalk with a basal 

bulb ........ /. mixtiUs ( see /. sororia, beJow) 

21. Not as above; cap usually scaly or woolly 22 

22. Cap dark brown to blackish, with small erect scales; often growing on totten wood; spores 

warty . ....... . , . * . /. tanuginosa , p. 462 

22. Not as above; usually terrestrial / flocculosa & many others (see /. lanuginosa* p. 462) 

23. Cap yellow-brown to ochre or duli cmnamon ( Børnetimes darker at center), fibrilJose or in age 

becoming soraewhal scaly; stalk si mi la rly colored at firs l but becoming brown to smoky-brow n 
from the base upward; common under conifers in the Pacific Northwest /. olymp ta na 

23. Not as above; cap usually brown to dark brown or c hest nu t- brown (but so me times overlaid 

with whitish ved remnants) . 24 

24. Stalk with a large turniplike bulb at base; cap usually silky-fibrdlose or smooth; spores angular 

, napipes ( see /. sororia. belo w) 

24. Stalk equal or w ith small bulb; cap sometimes scaly; spores smooth /. maculuta &. others, p, 458 

25. Cap rdativdy large (5-12 cm broad); stalk fairly thick (at least 5 mm); both cap and stalk with 

dark brown scales (those on stalk arranged in more or less concentric rings) 

/, sp- (unidentified) (see /. calamisirata. p. 462) 

25. Nol as above; smaller . . . . 26 

26, Cap and stalk yellowish to yellow-hrown to cinnamon . . . , 

/. tettigenaA i. caesariatai see L calamisirata, p. 462) 

26. Cap and stalk with darker brown scales /. hystrix (see /, calamisirata, p, 462) 

Inocybe sororia (Corn Silk Inocybe) 

CAP 2-8 (10) cm broad when expanded, sharply conical or bell-shaped when young, often 
expanding in age but retainmg a prominent umbo, the margin usually upiiftcd or splitting 
in old age; surface dry, silky, radially fibrillose, creamy to palc yellowish, honey-yellow, 
or strå w-colored, often somewhat broener at the center or in age. Flesh thin; odor usually 
strongly pungent, like freshly husked or green corn. G1LLS closc or crowded, pallid 
becoming yellowish, then olrve-yellow and frnally brownish-gold or brown, the edges 
usually paler; adnate to adnexed, often seceding to free, ST ALK 3- 1 4 cm tong, 2^5 ( 10) mm 
thick, equal or with a slig h tly e nla rged base, white or tinged cap color, fibrillose and often 
scurfy, VEIL absent. SPORE PRINT brown; spores 10-1 3 (17) x 5-8 microns, elliptical or 
bean-shaped, smooth, Cystidia on giils thin-walled. 

HABIT AT: Solitary, scattercd, or in small groupsongroundinwoods, widely dist rib uted. 
In our arca it is common in the fali and winter under live oak and pine; farther north it 
favors conifers. I have seen large fruitings locally as well as in Oregon, 

EDIBILJTY: Poisonous! It contains high concentrations of muscarine. 

COMMENTS: A common and prominent Inocybe* easily recognized by its sharply 
conical to umbonate, creamy to yellowish, fibrillose cap and odor of fresh green corn. The 
stem is often quite long and siender, Ljastigiata is a very similar, widespread species w ith a 
strongly spcrmatic odor and a slightly darker (yellow-brown to brownish-ochre) cap, at 
least at the center. Other species: /. cookei has a silky yellowish cap, small but prominent 
bulb at the base of the stem, slight odor, and smalter spores; S. napipes has a blunter 




inocybe sororiu. Lefl: Young, relatively robust specimens. Right: A stender mature speoimen. Note 
thc conical or umbonatc cap. Green cørn odor is also di si tuet i ve. 


brownish cap t a cortina (cobwebby ve il) when young, a turniplike bu lb at the base of the 
stem, and warty (nodulose) spores; /. mix tilis also has warty spores, but is smaller than 
/. napipes and Jacks a cortina, The latter two species are fairly common under conifers in 
the Pacific Northwest, but I have not seen them locally. All of the ahove are poisonous. 


Inocybe jurana ( Reddish I nocy be) 

CAP 2-8 cm broad when expanded, conical or bell-shaped, expanding in age but usually 
retaining an umbo; surface dry* radially fibrillose, buff or brownish with darker brown 
fibrils, but soen flushed carmine, reddish-brown, or wine-red (vinaceous); center some- 
times with small scales, margin often splitting in age. Flesh tinged pinkish or vinaceous, 
t hin; odor mildtosomewhat fruity orunpleasant GILLS pallid becominggrayish-brown 
or duil brown, close, adnate to adnexed or even free. STALK 2-8 cm long T 4-10 (15) mm 
thick, equal or slightly en larged at base, dry, white or flushed cap color below. V El L absent 
SPORE PRINT brown; spores 9-15 * 5-8 microns, elliptical or bean-shaped, smooth. 
Gystid ia on gi Ils thm-wallcd. 

HABIT AT: Solitary, scattered, or in small groupson groundin woodsand at their edges; 
widely distributed. In our area I have found it twice under live oak in the winter. 

EDIBILITY: Not recømmended, According to some sources it is edible, but why tempi 
fate? Several similar species are poisonous. 

COM M ENTS: The deep reddish or vinaceous-toned cap is the hallmark of this illustrious 
inocybe. In other respeets it rather resembles /. soror ia, but does not smcll like fresh 
green corn. Other species; /, laetior has a bright sal mon- pink stem and dark reddish- brown 
centcred cap wit h a y cllowish margin ; it occurs under conifers in the Pacific N orthwest and 
is one of numerous Inocybes “discovered" and named by Daniel Stunt?. /♦ obt eet abilis 
has a pale pink stalk and reddish-brown cap. 


Inocybe maculata (Brown Inocybe) 

CAP 2-8 cm broad* conical or bell-shaped, becoming convex or plane with an obtuse 
umbo; surface dry, radially fibrillose, dark brown tochestnut brown,atfirstwith whilish 
down (at least at center) which may break up into small scales or wcar away; margin often 
lobed, splitting in age. Flesh thin, whitish; odor mild or slightly aromalic, GILLS paie 
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grayish becoming grayish-brown to olive-brown or duil brown, close, adnate toadnexed 
or seceding, STALK 3-10 cm long, 0,5-1. 2 cm thick, equal or with an enlarged base, 
fibriliose-striate, white or fimhed cap color (brownish). VEIL absent except for whitish 
down on cap. SPORE PRINT brown; spores 9-12 * 4.5-6. 5 microns, elliptical or hean- 
shaped, smooth. Cystidia on giils thin-walled. 

HABITAT: Solitary or in small groups in woods and under trees; widely distributed. 
Occasional in our area in the fall and winter. 

EDIBIL1TV: Poisonous; it contains muscarine. 

COMMENTS: Any medium-sized to large Inocybe with a dark brown fibrillose or hairy 
cap and smooth spores can be referred here and conveniently forgotten about. I have 
encountered forms with an obnoxious od or, others which were mild and still ot hers with a 
slightly aromatic or irtiffie-like smell. Undoubtedly more than one species is involved, 
Another fairly large species,/, serotiMj hasa brown cap with a whitish to yellowish-buff 
center and a bu Ib at the base of the stem. /, napipes($ze commznts under /. sororrøjalso has 
a basal bulb and can be quite large, There are also se veral smaller species that feature 
white universal veil tissue at the center of the cap. These include: /, Itmatødisca, cap brown 
to yellow-brown with a moldy-looking patch of whitish ftbrils at the center which may 
disperse in age, a whitish stalk (at least whenyoung), and cystidia only on the edges of the 
giils plus a pungent to sweetish odor, fairly common in our area under oak but also 
occ urring with con i fers; and /■ sindonia, similar to /. lanat odisc a, but with cystidia on 
the faces of the gills as well as the ed ges, Another species,/. atbndisca, has a lilac-gray 
lo pinkish-brown (or sometimes whitish) cap with a smooth whitish u m bonate center and a 
basal bulb on the stalk; il is common in nort hern latitudes under bøth hard woods and 
conifers. None of the above species should be eaten. 

Inocybe pyriodora (Fragrant Inocybe) 

CAP 2-7 cm broad, bell-s haped or o bt useiy conical becoming broadly um bonate; surface 
dry, at first silky-smooth but often fibrillose or fibrillose-scaly (especially at center) in age 
(or with torn-up appcarance); white, the fibrils becoming dingy ochre to yellow-brown or 
brownish, sometimes pinkish- or reddish-stained in age, Hesh thin, white, slowlystaini ng 
pinkish or reddish whencut; odor fragrant, usually spicy (cinnamon- or matsutake-like) 
bul sometimes like overri pe pears or unpleasant in old age. GILLS adnate to adnexed or 
notehed, close, whitish becoming dull cinnamon, brown, or reddish- ti nged. STALK 4-10 
cm long, 3-15 mm thick, more or less equal, white throughout orcolored likecapexcept for 
very apex, sometimes developing pinkish stains; smooth or tindy fibrillose. VEIL fibril- 
lose or co bweb by T e vanescent. SPORE PRINT brown; spores 7-10(12) *4.5-7.5 microns, 
dliptica] to hean-shaped, smooth. Cystidia on gills with slightly thickened watts* 

HABIT AT: Solitary, scattered, or in small groups in woods or at their edges, under brush, 
along trails, etc., favoring hard woods but also occurring with conifers; widely distributed, 
U is not uncommon in our area in the fall and winter in mixed woods and under oak. 

EDIBILITV: To be avoided despite the enticing odor it is probably poisonous. 

COMMENTS: This is one ofseveral nondescript Inocybes with a spicy or fruity fragrance. 
The odor is often re min iscent of the matsutake (Armillaria ponderosa), but is sometimes 
fruity. Other fragrant species include: /. børtgardii, cap scaly, odor fruity, spores larger; 
/. corydalina, cap whitish with brownish fibrils and an olive to olive- brown center and 
a strongly pungent or sickeningly sweet odor (like rotting fruit);/. godeyi, a reddening 
species with a slight fruity odor and abrupt bulb at the base of the stem; /. cookei, which 
has a slight fruity odor and abrupt basal bulb but does not redden; /. hirtella , with an 
almond extract or cyanide odor when fresh; and /. suaveolens, which smells like sweet 
peas and has nodulose-angular spores and is fairly common in the Pacific Northwest. 




Inocybe pudica is a whiiish species thai develops rcddish to salmon-orange tones as. il ages. il is 
especially c om mon under conifers. 


Inocybe pudica (Blushing Inocybe) 

GAP 2-6 (8) cm broad, conical or bell-shaped when young, becoming convex to neariy 
plane at maturity, but usually retainingan umbo; surface dry ortacky, silky-fibnllose to 
neariy smooth, white at fim but de vetoping pinkish to reddish or orange stains as it ages. 
Flesh thin, white; od or unpleasant or spermatic. GILLS pallid or flushed pinkish or 
orange, becoming grayish-brown or duil brown as spores mature, close, adnate to 
adnexed, notehed, orfree. STALK 4-8 cm long, 0.4-1 cm thick, equal orenlargedat base, 
smooth or si Iky -fibriilose, firm; white, but discoloring like the cap. VEIL fibriilose or 
cobwebby, whitish, e vanescent. SPORE PRINT brown; spores 7-10 K 4-6 microns, eilip- 
tical or bean-shaped, smooth. Gilis typically with both thick- and thin-walled cystidia. 

HABITAT; Scatlered or in groups or troops on ground under conifers; widespread, 
but especially common on the west coast. In our area it is often abundant in the late fall f 
winter, and early spring under pine and Douglas-fir, It seems to fa vor brushy areas or 
i m mat ure second-growth stands. 

EDIBILITY; Poisonous; like most Inocybes, it contains muscarine . 

COMMENTS: This is one of the most common Inocybes of the western United States 
as well as one of the most easily recognized, The tendency of the white fruiting body to 
“blush” pink, red, or orange plus the growth under conifers and re lati ve ly smooth cap are 
the principal fieldmarks. The cap may be slightly tacky or slippery in wei wealher, but is 
not tru ly vis c id. /. pyriodora is somewhat simi lar but has a f ragran l or spicy od or. 

Inocybe geophylla (Little White 1 nocybe) 

CAP I -3 (4) cm broad, conical to bell-shaped, expanding in age to plane but often retaining 
an umbo; surface dry, white or sometimes with a slight yellow tinge in age; smooth to silky 
or finely fibriilose; margin sometimes upiifted or split in age. Flesh thm, white; odordisa- 
greeablc (spermatic). GILLS adnate to adnexed or notched, close, at first pallid, then 
grayish, finally duli brown. STALK 2-6 cm long, 2-5 mm thick, equal or slightly thicker 
at base, firm, white orgrayish-white, fine ly fibriilose. VEIL fibriilose, whitish, evanescent 
or leaving a slight hairy zone on stalk. SPORE PRINT brown: spores 8-10 * 5-6 microns, 
elliptical, smooth. Cystidia on gi lis thick-walled, 

HABIT AT; Scattered to gregarious on ground (or occasionally very rotten wood) in 
woods; widely distri buted and common. It is abundant in our area throughout the 
mushroom season, especially under live oak, pine, and Douglas-fir. 

EDIBILITY; Poisonous; it contains muscarine. 
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Inocyhe geophyliu is small but common. Nole silky white cap and brown gilis; odor is spermatic, 

COMMENTS: The small size, white umbonate cap, and duli brown gi Ils at maturily 
characterize this ubiquitous little Inocybe. It might be mistaken at first glance for a small 
waxy cap (CamarophyUm), Mycena * or Alboleptonia, but the spores and mature gilis 
are brown, It also resembles /. pudica, but does not "blush." 

Inocybe tilacina (Lilac Inocybe) 

CAP 1.5-4 (5) cm broad, obtusely conical or bell-shaped, expanding in age but often 
retaining an umbo; surface dry, silky-fibrillose to nearly smooth, pale to deep lilac, but 
often with pinkish, gray, or brown ishi o nes (or ochre at center), and often paler or whiter in 
age. Flesh thin, white or tinged lilac; odor disagreeable (spermatic), GiLLS ad na te to 
ad nexed or notched, dose, pailid or Li nged lilac, then gray is h to du 11 brown, the edges often 
whitish, STALK 2.5-6 cm long, 0.3-1 cm thick, equai or slightly thicker at base, finely 
Fibrillose, firm, colored more or less like cap or with white areas; base whitish. VEIL 
fibrillose, evanescent or leaving a very slight hairy zone onstalk. SPORE PRINT brown; 
spores 7-9 * 4-5 microns, elliptical, smooth. Cystidia on gilis thick- walted. 

HABIT AT: Solitary, scattered, or in groups on ground in woods; widely distnbuted. 1 n our 
area it can be found in the late fail and winter under pine and Douglas-fir, but is not as 
numerous as ils cl o se relative /, geophylla. 

EDIBIL1TY: Poisonous; like most Inocybes it contains muscarine. 

COMMENTS: Also known as /. geophyUa van Marina f this species is about the only 
common Inocybe that is the least bit colorful, although faded caps can be so pale that they 
resemble /. geophyUa. The umbonate cap, re lati vely small size, and brown spores distin- 
guish it from the blewit (ClUocybe nuda) and most ot her purpie or lilac mush rooms. 
Se ve ral species of Cortinarim resemble it, but are generally larger and havebrighter(rusty- 
browm) spores. There are also se veral other Inocybes which are violet or violet-tinged 
when fresh. /. obscurioide$ f for instance, is one of several species with a violet sialk orstalk 
apex and a brownish cap that typically shows violet only at the margin (if at all). 

Inocy be klacinti is lilaohngpd when frcsh. Note umbonate cap of most speciruens. 
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Inocybe lanuginosa (Woolly Inocybe) 

CAP 1.5-3 (4) cm broad, convcx to bell-shaped becoming umbonate, plane, or with an 
upliftcd margin; surfacc dry, dcoscly woolly or scaly, dark brown to brownish, the scales 
small and often erect, Fiesh thin, watery brownish; odor mild to slightly unpleasant 
(spermatic), CILLS adnate, adnexed, or notehed, fairly closc, pallid becoming grayish, 
then duli brown orcinnamon-browm STALK 2-5 (8) cm long, 2-4(7)mmthick,moreor 
less equal, fibrillose or fibrillose-scaly, eolored more or less likecap exccpt for paler apex. 
VEIL cobwebby, pallid, evanescent. SPORE PRINT brown; spores 8-10. 5 14 5-7 microns, 
elliptical with blum warts (nodulose), Cystidia on giils lypically thin-wallcd. 

HA BIT AT; Solitary or in small groups on very rotten wo od or in forest humus; widely 
distri buted. lt favors conifers but also grows with hardwoods; 1 have not seen it in our 
area, but ihere are dozens of similar species. 

EDIBILITY: Unknown, but do not experiment — it may very well contain muscarine! 

COMMENTS: There are innumcrablc hule brown Inocybes with hairy or minutely scaly 
caps. They are differentiated large ly on mier osco pie characters suehas the shapeand size 
of their cystidia and spores. Most have an unpleasant or spermatic odor, and none should 
be eaten. This one is distineuve because it often grows on very rotten wood highly 
unusual bchavior for an Inocybe! Other brownish species — all typically tcrrestrial 
mclude: /, lacera, widespread in a variety of ha bita ts but c special ly common under aspen, 
with a torn-up or raggedly scaly cap and long, ncarly cylindrical, sometimes warty spores; 
/. Jloccuiosa t one of dozens of species with a hairy cap, smooth (bald) stalk, and smooth 
spores, and /. agardhu t one of se ve ral species with a woolly -scaly cap that hang out with 
alder and willow. For still other species, see the key to Inocybe. 

Inocybe calamistrata ( Sca ly I nocy be) 

CAP 1-4 cm broad, bell-shaped to convex, ex p ånding o nly slightly in age; surfaee dry, 
break ing up into den se ly -ar ranged scales, dark brown to coffee- brown; margin not typi- 
cally splitting. Fiesh thin; odor spermatic or fishy. GILLSadnate to adnexed or frec,close t 
brown to duli cinna mon- brown or eolored like cap, the edges whitish. STALK 4-10 cm 
long, 3-5 mm thick, equal or tapering up ward, firm, covered with recurved scales( likccap) 
which may be obliterated or wcar away in age; brown to dark brown ( like cap), the base or 
lower portion dingy greenish-blue to oli ve-green (both inside and out). VElLdisappearing 
{not forming a distinet ring on stalk). SPORE PRINT brown; spores 9-13 * 4. 5-6.5 
microns, elliplical-oblong, smooth. 

HABITAT: Solitary, scattercd, or in small groups on ground under conifers or some- 
times hardwoods; widely dist ri buted, but not c ommon, I have seen it in scveral loeahties, 
but have yet to find it in our area, 

EDIBILITY; Unknown, A recent study revealed the presence of psilocybin. 

COMMENTS: The blue-green to olive-green stem base and scaly convex cap which does 
not split radiaily in age are the main features of this u ni nte re sting agar ic. It is included here 
as a representative of those Inocybes with scales on both the cap and the stem. Ot her s 
ind ude: L hystrix , with small, browm to dark brown scales o n both the cap and stalk;/, 
terrigena, larger and fleshier (in faet, somewhat reminiscent of a PhoUota ), with golden- 
brown to cinnamon scales on the cap and stalk and sometimes aslight annulus(ring), w ide- 
spread but cspcciatly common under aspen in the Southern Rocky Mountains;/, caesar- 
iata , somewhat similar in color to /. terrigena but with smaller scales, fairly common in 
castern North America; and finally, a very robust, unidentificd local species witha dark 
brown scaly cap and scveral zones of concentrically-arranged dark brown scales on the 
stem (cap 5-12 cm broad, stalk 0,5- F 5 cm thick!}. None of these have the blue-green or 
olive-green stem base of/, calamistrata. 
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HEBELOMA 


Small to medium-si^ed, lerrrstriat rniishrooms. CAP ty/ucailv visciel when wei and more ur tes s 
smooifu whiie tu buff, ton* ar same i bade af b raten, FIcsh often with a radishi ske oder. GILLS 
ad n ate to ad ne s ed or nolched, usually brown at maturity; ot ten Wllh wliitish edges. ST ALK Oeshy, 
central; apex often pQwdery or with small flak es. V EIL usually abseni or if presem thencobwebby- 
Jibriitase and evartesceni. VOLVA abseni. SPORT: PRIM brown (or rare ly reddisH-hrowiiJ. 
Spores L> picaLLy t-llipt ical, smooth or ronghened. lacking a germ pore. Cy stidia typically present on 
gill edges, ofteo conspieuous. Cap cuticlt fi lam c mons. 


THIS is yet a not her faceless and feat ure less col leetion of brownish mushrooms. Those 
that are too large to qualify as^LBMY’ most certainly fail into the category of “RUM’s" 
( M Bo ring Ubiqukous Mushrooms”). The stalk is fleshy and the gi lis attached but not 
decurrent, giving the fruking body the stature of a Tricholoma or Entobma. The odor 
is usually mild or radishhke, not spermatic as in Inocybe, and the cap is typically smooth 
and viscid ral herthan diy and fibri Ilose or scaly . Hebeloma is closely relatedto Cortitiarius, 
but that genus has rusty-brown spores and a cobwebby veil(corfina). Some Hebelomas 
have a coriina, but can be distinguished by the ir duller spore col or and/ or the presence of 
sterile cells (cy stidia) on the edges of the gilis, plus the frequently powdered or flaky stem 
apex. Agrocyhe is also simi la r, but has a cellular cap cu ticle and usually grows in grass, 
dung, wood or wood chips, orcultivated soil. Hebelomas, in contrast, are largely mycor- 
rhizal. As a result, they are found in f orests or at theiredges or on tree-studded lawnsand 
cemeteries. (However* //. synerne feeds on decaying corpses and is said to have led to 
the discovery of at least one enmel) 

About 200 species of Hebeloma occur in North America, but none are exceptionally 
distinetive orcolorful. W hites, browns t tans,and buffs predominale, mak i ng Identification 
on the basis of color hopeless. More minute measures of individuality must betaken into 
account, such as the size and shape of the cystidia and spores. Many mus h ro om- hun ters, 
however, prefer to recognize o nly two v arieties the big brown one s and the not-so-big 
brown ones! Hebelomas should not be eaten* as some are definitely poisonous and the 
group as a whole is poorly known. Three widespread species are described here. 

Key to Hebeloma 

I. Spore print reddish to pinkish-brown or pinkish-cinnamon . ♦ , . . 2 

1. Not as above; spore print dull brown or at times rusty-brown 3 

2. Cap whiush when fresh, but ofien agi ng ochre, gray, or brownish; spores ellipucal ( not angular) 

, . H. sarcophyltum { see //. c rus i uUnifontte t p. 464) 

2, Not as above; spores more or less anguiar (s zz Entotnma, p. 242) 

3 . Odor ^permat ic; capo ften ( bu t not a I way s) u m bo nate a nd ra t h er sm al I . ( see / ttøcybe, p . 4 5 5) 

3. Not as above . , , . ............. . . . . , . . 4 

4. Veil present when young, disappearing or Jeaving remnants on the cap margin and/ or a slight 

ring (an nu lus I or fibrillose sheath on the stalk 5 

4. Veil absent or mdimentary ......... .................. * , 6 

5. Lower portion of stalk sheathed wuh conspicuous veil rem nanis; cap often with veil remnanis 

also, especially near margin //. strophosum ( see // mesophaeum group, p. 465) 

5. Stalk not eonspieuously sheathed with veil remnants H. mesopfmeum group, p. 465 

6. Cap small (typically Less thaii 4 cm broad) and w I ute to grayish, often hairy at margin; gilis 

ad nate to dec urrent and p et i mg easily from cap (see Cliiocybe & Alli es, p. 148) 

6. Not as above , 7 

7 G ro w i ng on o r nea r co rpses, ma i n ly i n eas te rn N o ri h A me nca ; cap brow n i o redd is h- bro w n . 

ff. synerne 

7. Growing in wood s, near trees > eta, but not on corpses; cap variously colored (including brown 

or reddish- brown); common and w idespread 8 
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B. Cap typically brown to einnamon- brown or dark rcddish-brown (but sometimes pakr brown 
and often shadcd with gray or over laid with a pallid sheen); s talk usually with small prol rud nag 
scales H- sinapizans group & ot hers, p. 465 

8. Cap white to bufT, pale brown, tan, crust-colored, or yellow- brown; sialk often with a dandruffy 

or scurfy apex but not normally with scales . . , , . 9 

9. Odorsweet . . . . //, sacchariolens i&cc H, c rust ulin ifo rrrte, below) 

9. Odor typicaJly mild or radishlike, etc,, but not sweel ....... [0 

10. Cap vise id or slimy when wet; stalk apex usually dandru Tfy ( with small white flakes); gilU often 
with white edges; odor usually (but not always) radishlike; found in woodsoron tawns near 

trees //. crustuliniforme & ot hers, below 

10, Not as above; cap o nly slightly vise id; found in wood chips, gardens, etc. (SttAgrøcybe, p. 467) 

Hebeloma crustuliniforme ( Poiso n P ie) 

CAP 3-1 1 cm broad, convex or broadly convex with an inrolled margin, bccoming plane 
to obtusely umbonate or with an uplifted margin i nage; surface vise id when moist, smooth, 
whitish to buff, pale tan, or erust-brown (usually darker toward center and paler at 
margin); margin na ked. Flesh thick, white; odor di stinet ly radtshlike. CILLS crowded 
(often appearing to slightly overlap one another), adnate or notehed, pallid when young, 
becoming watery brown and fmally duil brown; ed ges white and minutely scalloped, often 
beaded with waterdroplctsin wet weatherand brown-spotted whendry, STALK 4-1 3 cm 
long, 0,5-1 .5 (2) cm thick, usually equal excepl foran enlarged base; solid, fibri Ilose; white 
or tinged cap color; apex powdered or with flakes or granules; base sometimes with white 
mycelial threads. VEIL absent. SPORE PRINT brown; spores 9-13 K 5.5-7 .5 microns, 
elliptical or almond-shaped, smooth or minutely roughened. C ystidia abundant on edges 
of gilis* 

HABITAT; Solitary, scattered, or in groups or troops on ground in woods orat their 
edges and on iawns or cemeteries near trees; widely distributed and common. In our area 
it is usually abundant from late fall through early spring under pine, and to a lesser extent* 
oak, It is by far our most common Hebeloma- 

EDI BI LITY: Poisonous — it causes mild to severe gastroi ntesti nal distress, 

COMMENTS: In spite of my general disdain for Hebelomas, 1 must admit this is a most 
attractive mushroom when fresh, The smooth, viscid, pallid to pie-colored cap, attachcd 

Hebeloma crustuliniforme is a common poisonous species with a whitish to pale tan cap, brown 
gilis (at least at maturity), and radishlike odor. For photo of young boltons, see p. 466. 
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(usually note hed) brown gi Ils, absence of a veil, and radishlike odor (which is usually quite 
pronounced bul sometimes slight) are the important field marks. You will undouhtedly 
encounter several subtlely different species which more or less fil ihe above description, 
bul they can only be differentiated mieroscopically. Qther species: H. hiemale is smaller 
(cap about 3 or 4 cm broad), with only a slight radish odor and gilis not beaded with drop- 
le ts. H. sacchariolens is disti ngu is hed by ils strong sweet or fruity odor. H. alhiåulum is 
orte of several species with a white or whitish cap and little or no odor. H . sarcophyllum 
is an u nus ua l bul dislinet i ve mushroom with a c hal k- white cap that may become reddish- 
gray or b ro wnish- tinged in age, deep flesh-colored gilts, and reddish-brown spores. Il 
resembles Piuteus peliitus, but has attached gilis and grows on the gro und. It c ould also 
be mistaken for an Éntohma, but does not have angular spores. None of the above species 
should be eaten. 

Hebeloma sinapizans group (Scaly-Staiked Hebeloma) 

CAP 4-J3 (20) cm broad, eonvex to broadly convex with an inrolled margin, becoming 
plane or with an uplifted, often wavy margin; surface slightly viscid when moist, smooth, 
brown to cinnamon, ochre- brown, pinkish-lan, or dark reddish-brown, but of te ns had ed 
with gray or overlaid with a palhd sheen toward margin, which is at first minutely cottony. 
Flesh thick, whitish; odor usually distinctly radishlike. GILLS close, usually adnexed or 
notehed, pallid becoming pale brown, then duil brow r n or duil cinnamon, the edges 
minuteiy serrated and often beaded with droplets in wet weatherand brownish-dotted 
when dry. STALK 4- 1 3 cm long, 1-3 cm thick, usually s wollen at base, w hitish, with distinet 
pal lid to brownish Bakes or protruding scales; apex usually powdered with small white 
granuies; firm, solid. VEIL absent. SPORE PRINT duil brown; spores 10-13 * 6-8 
micro ns, elliptical, obscurely roughened. Cystidia present on gi 11 ed ges. 

HABIT AT : Scattered to gregarious, sometimes i n rings, on ground under both hard woods 
and conifers or near planted trees on lawns; widely distributed. I hisspecies “complex" is 
fairly common in our coastal pineforests in the late fail, winter, and early spring. Elsewhere 
it o ften grows with oak and a related species (see comments) is fond of aspen. 

EDI BI LITY: Poisunous — it causes nausea, vomiting, diarrhea, etc. 

COMMENTS: 1 his large, st urdy species or species “complex" is best recognized by its 
brown to reddish-brown cap, thick stem adorned with small scales, absence of aveil, and 
duli brown, usually note hed gi Ils. It is o ur largest Hebeloma, more robust l han //. erustu - 
Uniforme, and not nearly asaltractive. It might be mistaken fora duli colored Cortinarius 
were it not for the absence of a cortina even i n small buttons. 1 1 is sometimes found growing 
with Tricholoma imbritatum. which has a brown cap, white to flesh-colored gi Ils, and 
white spores. Oiher species: H. msigne is a robust, scaly- stem med species thal occurs 
commonly under aspen and conifers in the mountains of Colorado and New Mexico. 

Hebeloma mesophaeum group (V eiled Hebeloma) 

CAP 2-6.5 cm broad, convex or umbonate, expanding to broadly umbonate, plane, or 
with margin uplifted in age; surface smooth, viscid when moist but soondry, color variable 
but usually dark browrn to vinaceous- brown or reddish-brown at the center and paler 
(grayish, pinkish, buff, oreven whitish) at the margin, often fading in age todingy brown 
or ta n and often adorned with t hin filmy or fibrillose patches of ve il mate ri al at or near the 
margin, which is inrolled when young. Flesh watery brownish or whitish; odor and taste 
typically radishlike (but in some variants mild and in others pu agent and/ or bitter), 
GILLS close, adnate to adnexed or notehed, whitish orgrayish becoming brown, finally 
duli brown; edges usually whitish. STALK 3-8 cm long, 3-8 ( 10) mm thick, more or less 
equal, fibrillose, whitish to dingy brownish, sJowly become dark brown from base upward; 




Lefl: Hebeloma trust ulini/orme (p. 464). Note bmun giUsand * ha pc o I buttons (boltern), Right: 
Hehekmia mesophaeum gr o up. 1 he evanescent ved (nol visible liere) often leaves fi brik on siaik. 


apex often mealy, VEIL cobwebby-fibrillose, whitc to grayish or buff-colored, ihin, 
disappearing or forrmng a slight fibrillose zone on stalk* SPORE PRIM brown; spores 
7 - 11 « 5-7 microns, eJlipticah rmnutely roughened. Cystidia present on gdl edges, 

HABITAT: Widely scattered to densely gregarious on ground in woorfs and near trees; 
widely distributed. I tube nortbern United States this species and its numerouslook-alikes 
are common under co ni fers, especially in cool weathertfall, spring). Inourareatheyoccur 
only sporadically, but 1 have seen Ihousands ol spedmens in a cottønwøod-willow 
woodland adjaccnt to a small reservoir, in Fe b rua ry and March. 

EDIBILITV: To be avoided — sevcral HebeJomas are poisonous and all arcdifficult to 
identify. 

COMMENTS: The presence of a cortina (cobwcbhy veil) in young specimens distin- 
guishes this species and its closc relatives from the larger, more prominent members of the 
genus such as H. crustuliniforme and H. s inopiums, but leads to confusion with Invcyhe 
and Comnarius. The former, however, usually has a silky to fibrillose or scaly eap, while 
the latter has a brighter (rusty- bro wn) spore print and Jacks cystidia on the giil edges. 
There are dozens of equally drab veiled Hebetomas which are best differentiated from 
//. mesophaeum microscopically (A recent monograph by Alexander Smith, Verna 
Stucky Evenson, and Duane Mitchell recognizes nearly 100 veiled species in the western 
United States alonc!) Among them are: H \ strophomm, very s i milar and w idesp read, 
with a thicker, more persistent vcil that forms a woolly sheatb on the stem below the fibril- 
iose annuius(ring); and H. fastibile, one of several larger, fleshier species with a reddish- 
brown cap with paler in rolied margin and a thicker(l-J .5 cm) stalk. 


BOLBITIACEAE 



TWO microscopic features separate this rather small brown-spored family from the 
Cortinariaceae: the eap cuticle is typieally cellular (composed of round to pear-shaped 
cells) and the spores are smooth and usually furn i s hed with a large germ pore that gives 
them a truncate (ehopped-off) appearance. People not armed with a microscopcarc betler 
off learning the three genera in the Bolbitiaeeae (Bolbi tius, Agrocybe. and Conocybe) 
individually, rather than trying to devise an unwieldy set of i/s, huts, and ands for 
disti ngu is h i ng them as a unit in the field. The Coprinaceae also have a cellular eap cuticle 
and spores with a germ pore, but give a mueh da rker( pur pie- brown to black) spore print. 

Like the Coprinaceae, the Bolbitiaeeae are mostly fiail, saprophytic fungi.Theygrowin 
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grass* dung* dccaying wood, and humus and are among our most common suburban 
mushrooms. In contrast, the bulk of the Cortmanaceae are mycorrhizal sylvan fungi. 
Owing to thcir fragile consistency* the Bolbit iaeeae have little food value. The three 
common genera are keyed below. if your 1 'LBM ,n does nol key out persuasively, check 
Galerina, Tubaria , & A!hcs(p, 399), and see comments on p. 32 

Key to the Boibit iaeeae 

J Cap viscid when moist and conspicuously striatc at xnaturity, at kast al margin; fruil mg body 

so ft, sometimes disso I ving somcwhat in wei wealher Bolbitius, p, 473 

t . Not as above (cap may bc v istid or striatc but generally not both) 2 

2. Cap (ypically comcal to bell-shapcd* at kast when young; spore print ochre-brown to bright 
rusty to cinnamon-brown * Conocybe, p. 470 

2, Spore print duil brown to rich brown Ccoffee- brown," "cigar- brown," M earth brown," etc.), ar 

lf bnghler than cap convex to plane . . ■ » , * . 3 

3. Giils yeilowish to orangish; spore print more or less rusty-o range . (see G ymnoptfus, p. 407) 

3. Not as above; spore print du 11 brown to nch brown Agrocybe, below 


AGROCYBE 


Small, to medium-si red, saprøphytic mus h rooms. CAP convex to piane or hroaclly umbonate. 
smoorh or cracked but nor / ruiy scaty, d ry or il i gh t ] y i au ky, rand y sirialc . G I I-LS t ypically attached. 
brown to rusly -brown at mat u rit y. STALK central, thick or thin, not markedly fragile (u,sually 
pliant). VEIL present or absent, somclimes formmg an »nnulus (ring) on stalk, VOl-VA absent, 
SPORE PRINT brown. Spores smooth, usuaily with a germ pore. Capcutkle lyptcally cellular. 


AGROCYBE is a diffieult genus to characterize. The most common species arc best 
recognized by their smooth or cracked (but not scaly)* convex to plane cap, brown spores* 
and occurrence in grass, manure* wood chips* or cultivatcd ground. In some types a 
membranous veil is present and in others it is not. Some species resembie Hebeloma and 
Pholiota and have been keyed out with ihosc genera (several Agrocybes were originally 
placed in Pholiota)\ others resembie Stropharia, but can bedislinguished by their browner 
or brighter spore color. 

Several Agrocybes are edible, but extreme care must be taken not to confusc them with 
the metagrobolizing masses of n on de script browmspored mushrooms — particularly the 
poisonous Hebelomas. The two species dcscribcd here are among our most common 
urban and suburban fungi, but also grow in rural and wooded ha bila ts. 

Key to Agrocybe 

1. Stalk 5-15 mm thick, with a prominent basal bulb; lound in manure, greenhouses, mushroom 


farms* etc ^ * * (see Conocybe, p, 470) 

I . Not as above ( but may grow in manure) 2 


2. Partial veil present and membranous or k leene xlike (check young spedmens if unsurd), often 
(but not aiways!) lorming a nng on sial k or leaving picces of tissuc on cap margin ....... 3 

2, Not as above; patiial veil absent or rudimentary and evanescent 8 

3. Growing on ground in woods; cap da rk brown to rusty-brown* often viscid orsltmy when moisi; 

cap margin often striate in age, giils often dccurrcnt A. er e hia (see A. praecox group, p. 469} 

3. Not as above .•-iw*-. . . 4 

4. Cap margin s in ate when moist; cap usuaily less than 5 cm broad and usuaily hygrophanous 

(fading markedly as it dries) (see Clahrirta, Tubaria, & Allies* p. 399) 

4. Not as above 5 

5. Found in swamps and other wet places, cap typically 3 (4) cm broatl or less; stalk 2-4 mm thick 

4 . paludosa 

5, Not as above _ 6 

6. Growing on hardwoods, often dustered; Southern A. aegerila ( see A. praecox group, p. 469) 

6. Not as a bove , . . 7 
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7 * Cap oiive-bro w n to yellow-brown, ta n, creamy , or whitish; vei l membranous or k leene xli ke( noi 
Iibrillose); stalk lacking staks; cap not normally visrid: to und in grassy or cultivated 
areas or tin wood chips or sometimes in woods A. pmecoxgroup, p. 469 

7. Nol as above (see Photiofo, p. 384) 

S. Fresh cap dark brown to grayish-brown; in groups or clusters on de ad hard wood s . A, firma 

8. N ot as above . . , . 9 

9. Cap medium-sized (5 cm or more); stalk usually 4 mm thiek or more ...... ....... 

Å. forarm (seeA. pediades group, below) 

9. Cap small; stalk generally less than 5 mm thick 10 

10, tither cap transi ucent-stnate whe n moist or cap hygrophanous ( brown lading to buti or whitish 
as it toses moist ure} and giils adnate to decurrcnt . . {see Galerirta, Tubaria , Sc Alties, p. 399} 

10. Not as above 11 

1 1 . Spore print rusty-brown oi bfighter; stalk white and or cap 3-6 cm broad; found on dung and 

manure, noteommon (see Cotiocybet p. 470) 

11 . Nol as above; forind in grassy or open places, also in dung , , . . 12 

12. Cap wnnkled or pitted, white to pale tan; subtropicai and tropical {on lawns, etc.) A , retigera 

12. N ot as above; w id es p read and commotl . A . pediades group* below 

Agrocybe pediades group (Common Agrocybe) 

CAP 1-3 (4) cm broad, hemispherical ( rounded) to convex, or sometimes broadly convex 
lo plane in age; surface dry or slightly viscid, smooth or sometimes fissured (with cracks) 
in age, usually ochre to goldcn-brown or yellow-brown, but varying to yellowish-buff, 
creamy, or even rusty-brown, margin not striate, but sometimes with whitish ve il rem- 
nants. Flesh thin, pallid; odor mild or farinaceous. GILLS close, at firstadnate but often 
seceding; pallid, soon hecoming hrown to rusty-brown oretnnamon-brown. STALK 2-5 
(7) cm long, 1 .5-3(6) mm thick, more or less equal, dry , pallid or buff to yellow-brown (often 
paler at apex, darker below); often longitudinally striate. VEIL absent, or if present then 
evanescent and fibriliose (not membranous) and either disappearing or leaving slight 
remnants on the cap margin and/ or stalk. SPORE PRINT brown; spores 9-13 * 6.5-8 
microns, ellipticat, smooth, truncate from an apical germ pore, 

HA BIT AT: Seat te red to gregarious in grass and cultivated gro und, dung or man ure, or 
in sand, widely distributed and common, flourishingin ourarea whencverconditionsare 
conducive. In warm weather it can often be fo und mingling with Marasmius oreades. 


Agrocybe pediades group A nondescript little agaric common in dung, lawn5,and othergrassyaieas. 
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Panaeoius foenisecti. and Conocybe lactea ; in cool weather it Associates with Psiiocybe 
Cøprophila, Strop harm semiglobata, and the Pameolus camp amda tus group. 

ED [Bl LI TY: Edible, but not recommended, it iseasilyconfused with poisonous“LBM*s." 

COMMENTS: The yellowishcap, brown spores, absence of a ring, and small size typify 
this commonplace, lawn-loving "LBM” a nd tes close relatives. The eap is not conieal as in 
Conocybe and Panaeolus w and the spores are neither purpie-brown nor purple-black 
as in Stropharia, nor white as in Afarasmius, Small Hebeloma species are similar, but 
generally grow near trees or in the woods a nd have a filamentous cap cuticle . Other species: 
A. pediades var , p la ty sperma has larger spores and frequently has watery spots or streaks 
on the cap, A . semiorbicalaris (-Naucoria semiorhkufaris) is said to have a slightly vi se id 
cap and broader spores, but is otherwise identical;^. arvatte^A . tuherosa)\%&r&vt species 
that a rise s from a small, black, eas i ly- overlooked “tuber" (sclerotium); A , amara has a 
bitter taste and grow s in den se grou ps in man ure or greenhouses,yf ■ sørøria is a mueh larger 
species (cap 5 - i 5 cm broad , stalk 0.5-1 .2 cm th ick ) with a tan to tawny cap and bitter taste 
J t resembies A . praecox b ut tacks a ve i! . 1 have found it fnat mg abundantly on wood chips 
ma garden. For another pholo of the A. pediades group, see p. 43. 

Agrocybe praecox group Color Plate 102 

(Spring Agrocybe; Early Agrocybe) 

CAP (2) 3-1 0 cm or more broad , convex or broad ly umbonate to pla ne, or at times with an 
u plif ted ma rg i n i n a ge ; surf ace d ry o r slight ly tacky , s m oo t h or i n age s om e t i mes c rac ked o r 
fissured; creamy to creamy-oehre, yellow-brown, tan, hazel-brown, or olive-brown; 
margin often with veil remnants, not striate. Resh white or pale ochre, soft; odor mild to 
farinaceous; taste mild or more often somewhat bittertofarinaeeous. G i LL S cl ose, broad, 
adnate but often seceding; at first pallid, then lighi brown to grayish, finally duil brown or 
ochre-brown. STALK 3-13 cm long, 0.3*1 or more cm thick, equal or tapered belo w (or 
occasionally enlarged below), white or pallid, but often brownish-stained below in age; 
fibrillose-striate, the base usually with white myce Lialt hread s. VEIL membranous but thin; 
forming a fragile, superior, skirtlike ring on stalk or leaving remnants on cap margin or 
gilis or disappearing entirely . SPORE PR I NT rich brown (“cigar- brown"); spores 8- 1 2*5- 
7 microns, elliptieal, smooth, truncate from the apical germ pore. Cap cuticle cellular. 

HABITAT: Sohtary T scattered, orgregarious ingrassy orcultivated areas,alongroads, in 
wood chips, gardens, woods, etc.; widely distributed, fruiting mainly in the spring. In our 
area this species “complex" is among the very common early spring mushrooms mush- 
rooms (February- April), but occurs at other times also. The largest fruitings Tve seen 
were in iceplant along a freeway offramp and on a parkway mulched with wood chips. It 
also occurs fair Ly common ly under mountain con i fers in the spring. 

EDIBIL1TY: Edibie, but not recommended. The taste is mediocre at best, disgusting at 
worst, and there area nymber of variants in this group whose edibility is unknown, 

COMMENTS: Originally called Pholiota praecox, this attract i ve funguscan be found 
almost anywhere but is especially common in towns and along rural roads. The creamy to 
brownish cap, membranous veil (check youngspeci mensi), brown spores, and habitat are 
the telltate traits. Both siender and fairly robust forms occur, and both are quite attractive 
in their prime. Specimens with a well-f ormed ring are reminiscent of Agaricus, but the giils 
are adnate (at least w r hen young) and never pink or c h ocola te -brown. Stropharia species 
(e.g., Stropharia semiglobata and re lat i ves) are also ve ry s i milar, but have adarker( purpie- 
brown to black) spore print and stickiercap. Confusion with Pholiota and Røzitesi salso 
possible, but the habitat and absence of scales or fibrils on the cap and stem should 
distinguish it. In my experience, the veil forms a d istinet ring o n the stalk less than 50% of the 




Lefl: This member of the Agrocybe praecox grntip is darker and more robust than the lypical form 
shown in the color plate. It usually grows in wood chips and may well bc a distmet species. Right: 
Agrocybe erebia (see comments below) has an even darker (brown) cap and slightly decurrent gills. 


time, but usually leaves at least some vest tges on the cap margin or gilis. The “typicaP 
form has a creamy cap {see color plate) and ranges from siender to fairly robust. Anothcr 
common form (probably a distinet species) fa vors wood chips, is usually gregarious or 
clustered, has a darker (hazel-brown to oli ve-bro wn) cap when young,and is fairly robust 
(see photo above). Also similar are: A. acericota* with a yellow-brown cap when young 
and better-i ormed ring, growing on decayed wood; and/T dura (former ly Pholiota ver - 
mif lua), with a whitish to ochxe-tinged, often cracked cap and slightly larger spores, found 
in cultivated and disturbed ground. Other species with a membranous veil indude: A. 
erebm , a terrcstrial woodland species w ith a dark brown, often viscid cap and/ or slightly 
decurrent giils (see above photo); and A. aegerka (-A* vylindracea), a medium-sized to 
large cdiblc Southern species that usually grows in clusters on hard wood s (of ten living) 
such as willow, poplar, and box elder. The latter species is prized in Europe and grown 
there commercially. It has a yellowish tograyish-brown tofulvousTmged, often wrinkled 
cap and typically has a well-formed annulus (ring) on the sialk. 


CONOCYBE (ConeHeads) 

Most ly fragile, littic brown mu 5 hr<røimsaprophytic ongrass, dung,mo«,and humus. CAP some- 
times convex bul usually etmical or faeli-shQpt ii G1LLS altachcd or frec, usually nist)^hro wn to 
cirmamon-hrvwn at maturt! i ST ALK cctttr&l, usually ihin and fragile, often hollow VEIL present 
or absent. somctimcS forming an annulus (nn|) on stalle. VOLVA absent. SPORE PRINT rumti - 
brown to cmnemørt-brGWn to ochrai eous. Spores smooth Or rotigb, typically with a germ pore, 
Cap c utide cellular. 


CONOCYBES are often callcd “dunce caps” or “cone heads" because ihey usually have a 
conical or bell-shaped cap. They are mostly fragile, often ephemeral, Mycena - tike mush- 
rooms with a siender stem and ru sty^ brown to ochre-brown spores. They are some- 
times con fused with Psilocybe, bul have brighter brown spores. Among the brown- 
spored mush rooms, they are apt to be confused with Boibitius, which usually has a dis- 
tinet ly viscid, striatc cap, and Galerma, which has a filamentous rather than cellular cap 
cu ticle and an often viscid and / or t ransi ucent-striate cap. One prominent exccpti on to the 
above is C intrusa (keyed below), a rather fleshy mushroom with a thick stalk and convex 
cap. It resembles a Hebeloma and was originally classified as a Cortirmrius, but micro- 
scopic eharacte ristics plus its rusty-colored spore print relale it lo Conocybe . 

The “cone heads” are partial to warm weatherand fruit in great abundance on watered 
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lawns. Some, such as C. factea, are so frail thal they shrivel up or toppie over a few hours 
aftcr appearing. Thecdibility of most Conocybes is unknown, but they are much too small 
to be of food valucand at least one species, C. fiktris, is dangcrously poisonous, Conocybe 
is a fairly large genus with over 50 species in North America. As Ihese are largely differ- 
entiated on nn ie rose o pie characters, only three are dcscribed Kere. 

Key to Conocybe 

i Veil present, usuaUy førming a distiuct fing(atmulus) on stalk 2 

1 . Veil absent or evanescent, nol forrmng an annuius 4 

2. Growing on dung or manure C . stercoraria (see C^fitaris gro up, beløw) 

2. Growing in gravs, wøody chips, møss, etc. 3 

3. Cap tawny-brown to orange-browti to brown, annuius often prominent and møvable ...... 

— , , C. filarh group, below 

3. Cap redd is h- brown to reddish-emnamon when moist or sometimes yellower, fading as it dries; 

annuius not mo vable, usuaJLy small or øbscure .... (see C ater éna, lubaria, & Allies, p. 399) 

4. Stalk 0,5- 1,5 cm thick, usually with a bulbous or thickcned base; cap convex to nearly plane, 

2.5-9 cm broad, visdd when moist. whitish to tawny to ochre- brown or even red dis h- brown; 
growing in hothouses, mushroom farms, compost, etc. , . . , C. inlrma 

4. Not as above . . 5 

5 B ase of st al k agi ng ør si øw ly bru is ing b tue t o bt u ish-gree n 

C. smit hit lV C. cy artoptis {see C. tenera group, p, 472) 

5. N ot as above , , , . . 6 

6. Gills crisped, with prominent vems in between; found on lawns C. crispa{$w C. lartea, p. 472) 

6. Not as above 7 

7. Cap whiie to buff (or often darker al center). Often wrmkled: fruitmg body lastmg only a few 

hours bdore toppling over or withenng C. torten, p. 472 

7 t Cap brown to tan, yellow- brown, or emnamon, but often lading to buff, more or less smooth 8 

8. Cap 3-6 cm broad, broadly conical to bell-shaped or convex; growing in compost in a garden 

- * C. sp. (unidentifitd) 

8. Cap typically smaller and/ or habitat diflereni 9 

9. Cap convex; growing in dung or man ure C. coprophita{sez C teneru group, p, 472) 

9, Cap conical to bell-shaped; growingm many habitats 10 

10, Cap t ransl ucent-stria te when moist, nol growing in dung or manure 

* . . * * * (see Gaterma, Tubaria, tk A liies, p. 399) 

10. Nol as above; growing in many habitats . C. tenera gmup, p. 472 

Conocybe filaris group (Ringed Cone Head) 

CAP 0.5-2. 5 cm broad, conical or bdl-shaped, expanding to convex or plane but usually 
retainingan umbo; surface smooth, not viscid, tawny-brown to orange-brown or brown; 
margin faintly striate when moist. Flesh lhrn t brown. GILLS paltid soen becoming brown- 
ish to rusty- brown. elose, adnexed or notehed, sometimes seccding. STALK 1-6 cm long, 
1-3 mm thick, more or less equal, fragile, yellow-brown to brown; smooth. VEIL mem- 
branous, brown, forming a prominent but delicate, movable, median to superior ring on 
stalk; ring often stained bysporesand sometimes falling off. SPORE PRINT cinnamon- 
brown to rusty-bro w f n; spores 7.5-1 3 * 3. 5-6.5 microns, eiliptical, smooth, with germ pore. 

HABITAT: Scattcred to gregarious on lawns and other grassy placcs, also in moss, on 
decayed wood and wood chips, etc.; widely dist ri buted, but most common in the Pacific 
Northwest. In ourarea l have found it onty once, ona tawn inOctober, but a large number 
of fruiting bodies were present. 

EDIBIHT Y: POI SON OUS potentially fatal \ It wi 11 not tempi most mushroom hunters 
because of its small size, bul is dangerous to toddlers in the so-called “grazing stage,” 
particularly because it grows on lawns. A na lysis has rc vea led the presence of amani ta- 
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toxins, and 20-30 caps are equivalent to about half of one cap of Amanita phalkrides— 
a compelling reason not to eat "LBNCs!" 

COMMENTS: Also known as PhoUotina filar is t this species and its cl ose relatives ane 
distinguished from other Conocybes by the membranous ring an the stalk. In age, h o we ver, 
the ring may fali off or be otherwise obliterated, Several poisonous Galerina species have 
a ring, but they usually grow on wood and / or have a somewhat viscid, translucent-striate 
cap (see G. autumnalis). There are also several Conocybes with an annulus{ ring) that grow 
on dimg and man ure (especially of horses), including C. stercoraria , fairly common, 
with a yellow-brown to buff-colored cap. 

Conocybe teneragroup {Brown Dunce Cap; Common Cone Head) 

CAP l-2.5cmbrøad and tall, conical to bell-shaped, sometimesexpandingslightlyinage; 
surface smooth, not viscid, brown to cin na mon -brown or yellow-brown, usually fading 
in age or as it dries to tan, yellowish, or buff, margin frnely striate when moist, Flesh thin, 
brownish. GILLSadnateto adnexed or free, close, pallid $oonbecomingpalebrown,then 
cinna mon -brown or rusty-brown. STÅLK 4-9 cm long, 1-4 mm thick, equal or witha 
swollen base, smooth or minutely mealy, coiored like cap or paler, fragile. VEILabsenh 
SPORE PRINT rusty-brown or cinnamon-brown; spores 8-14 * 5-7 microns, elliptical, 
smooth, with an apical germ pore. 

HABIT AT: Scattered to densely gregarious on lawns, in gardens, fields, rich soil, dung, 
and humus; widely distri buted. This species and its close relatives occur practically year- 
ro und in our area in a variety of ha bitats{ including the w r oods), but are not particularly 
numerous, l’ve seen more than 100 fruiting bodies crowded intoa small planter box filled 
with lettuce seedlings. 

EDIBILITV: Unknown, but do not experiment the similar C. filsris is poisonous! 

COMMENTS: The abo ve descript i on will fita large number of brownish Conocybes wjth 
a cute (but not necessarily ac ute) conical to bell-shaped cap, thin fragile stem, and no veil 
or ring (an nulus). They are remimscent of Mycena and Panaeolm (with which they may 
grow), but have rusty- brown gilis at mat u ri ty and rusty-brown spores. The cap is da r ker 
than that of C. laciea and not as wrinkled, and is not vise id as in Bolbi titts. Ot her species: 
C, coprophita has a slightly viscid convex cap and grows in dung or manure; C smithii and 
C. cyanopus are two rather rare “pupil-dilating” species with a blue to blue-green stem 
base, at least i n age. The formergro ws in bogs, the latter in grass or some times moss. Neilher 
should be eaten by "magic mushroom” hunters because of their close resemblance to 
ringtess representatives of the poisonous C. filaris. 

Conocybe lactea (White Dunce Cap; White Cone Head) 

CAP 1-2.5 cm broad and/ or tall, narrowly to bluntly conical (like a dunce cap), then 
be 11- s haped or thim bl e-s haped, the margin usually fla ring; surface typically not viscid, 
radially wrinkled or striate when moist, white tocreamy or tinged bufftopalecinnamon, 
especially at the center. Flesh very thin, whitish. CILLS very narrow, adnexed or free t 
close, pallid soon bec om mg cinnamon-brown to tawny-ochre or brown. STALK 3-11 cm 
long, I -2 mm thick, very thin and fragile, equal or with a small basal bulb, hollow, white or 
whitish, often powdery or scurfy above. VEILabsent. SPORE PRINT reddish -brown or 
cinnamon; spores 11-16*6-10 inicrons, elliptical, smooth, with an apical germ pore. 

H ABIT AT : Scattered or in troops on lawns, base bal! fields, and othergrassy p laces; widely 
distributed and common in muggy w T eather. It usually appears in theearly morningand 
toppies over or shri vels up by afternoon; it is one of ourcommon summer la wn mushrooms. 



Conocybe lactea is abundant on lawns in warm wealher. These are rathcr mature specimens; younger 
enes can have even narrower caps. The fruiting bodies collapsc within a few houts. 


ED1B1L1TY; Unknown, but worthlessas food— to say it lacks substance is a gross under- 
statement. As Alexander Smith points out, toddlers would be the only ones tempted to 
eat it, and if it were poisonous, we would probably know by now\ 

COMMENTS: This frail mushroom iseasily told by itspalhd^duncecap 11 and thin, fragile 
stem. The striate or wrinkled cap is not as viscid as in Bolbitius, and is paler than (hat of the 
C. renero group, 1 he stem is so feeble that it is practical ly i m pos si ble to bring home speci- 
mens without breakmg them. C. crispa is a somewhai similar widespread species with an 
ochre-tinged cap and crisped, ve i ned gilis. 
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Small, fragile, rapid ly-dec&ying nuushrooms fo und ori dung, humus, gross. nr wood- CAP vride/ 
when mossi atid usualty conspicuously striaie at maiuriiy r usually yellow, while, or purple-gray. 
GILLS lypically udnexed or free at maturity, ofim dissolving somewhat in wet weaiher. S i ALK 
stender, fragik, hotto* , V LI Land VOLVA abseni. SPORE PRENT rusty-hrown ro nrhraceous. 
Spores smoolh, wilh a germ pore. Cap cut ide cellular. 


THIS small genus of fragile, flaccid, pu tres cent fungi is re miniscent of Coprinus (partic u- 
larly in the striate cap and tendency of the gilis to liquefy somewhat), but has rusty-brown to 
bright yellow-brown rather than black spores. The viscid striate cap separates Bolbitius 
from Conocybe. The cap is rarely brown as in Galehna and the habitat is quite different. 

Bolbitius species are worthless as food . The most common types fruit during wet weather 
in dung, manure heaps, straw, tall grass, and other vegetable matter; a few grow on wood. 
Two species are de sc ri bed here. 


Key to Bolbitius 

1. Cap bright ydlow to pale yeliow, at least wben fresh B , vitellmm, p. 474 

\ . Cap differently colored 2 

2. Usually growing on lawns or dung T rarely in woods T 3 

2. Growing in woods or on rotten wood 6 
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3. Cap pinkish-graybh-Cirmamon in age; on dung coprophiim (see B, vilellimts, below) 

3. Nol av above; growing on lawns or in grass . . . . . 4 

4. Cap milky white or w ith a tinge of buff, cspecially in age . B. tacteus{sec B. viteltinus, bdow) 

4. N ot as above . * ............. 5 

5. Cap conieal or oval, very soft, some shade of brow n; gills vei ned and often fused toget hen istalk 

very fragile, often bendmgover; fruiting body ephemerat; lound in hol, hum id weather . . 
Gastrocybe iateritia 

5. Not as above (see Galerina, / uharia. & AJlies, p. 399) 

6. Cap white; growing on wood or wood chips B. j ordidus 

6, Cap not white 7 

7. Cap chocolate-brown to rusty-brown; stalk 3-10 mm thick and brown over lower portion . . . 

. ( set A grocybe, p. 467) 

7. Not as above; stalk white or ydlow, thin and fragile B. aleuriutus & ot hers, p. 475 

Bolbit ius vitellinus (Sunny Side Up) 

CAP 1.5-7 cm broad when expanded, oval to eonica] or bell-shaped when young, often 
becoming plane in old age; surface smooth, viscid or slimy when moist, bright yellow to 
pale yellow (the center sometimes yellow-o fange), but often fading in age or as it dnes to 
whitish, brownish, grayish, etc.; margin striate. at times conspicuously grooved nearly to 
the center. Flesh very thin, soft, yellowish. GILLS adnate to adnexed or free, dose, soft, 
dissol ving somewhat in wei weather; pallid or pale yellow to pale brow n, becoming rusty- 
ochre to cinnamon-brown in age. STALK (3) 5-12 cm long, 2-8 (JO) mm thick, equal or 
thicker below, hollow, very fragile when thin (readily collapsing), whitish to pale yellow; 
often delicately powdered or scurfy. SPORE PRINT rusty-orange to rusty-brown; spores 
10-16 * 6-9 mterons, elliptical, smooth, truncate from the large apical germ pore. 

HABIT AT: Solitary, scattered, or gregarious (or even tufted) on dung, manure, straw, 
lawns, in tall grass, cultivated ground, etc.; widely distributed and ubiquitous, fruiting 
throughout the mmhroom season in ourarea. The most Juxuriant fruiting i’ve seen was in 
a horse c ørral where dozens of large, robust specimens werc in terspersed with massive 


Boihitius v i te W nus vanes eonsiderably in size: and shape, as evideneed by these photographs and 
the one on p. 475. However, it is always viscid, yellow (when fresh), and ve ry fragile. Left: Slcndcr, 
long-stemmed specimens such as the se are commori in la wn s and othergrassyarcas. Right: Re lati vely 
robust specimens fotmd on horse dung. In old age the cap often becomes plane (flat). 
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dusters of Peziza vesiculosa (a cup fungus). Greg W right* whocoined the common name, 
says that in Southern California it eommonly occurs on decayed wood. 

EDIBILITY: Harmless, but fleshless and flavorless. 

COMMENTS: This fragile ephemeral mushroom vanes greally tn size, shape, and habitat 
but can generally be recognized by its viscid, yellow, siriate cap. plus its rust-colored gilis 
(in age) and soft, fragile texture. The stems often collapse of iheir ownaccord*and in wet 
weather the cap and gi Ils tend to disso! ve, much as in Coprmm { but not as the result ofan 
autodigesling enzyme). As a ru le, those growing ingrass tend tobequite slenderand fragile 
(see photo), while those growing in a nitrogen-riehenvironmentsuchas horse manure are 
larger and more robust, Other species include: B. coprophilus, with a grayish-pinkish- 
cinnamon cap in age, usually found on dung; and B. laetem* with a small whitish or buff- 
linged cap, found in dung, grass, straw, ete. f but not nearly as common as B. vilelhnus, 

Bolbitius aleuriatus 

CAP 1 .5-4 cm broad s soon broad ly con vex to broad ly umbonate or plane; surface smooth, 
viscid when moist, gray to grayish-brown, often with a purplish orlilac tint (center some- 
times darker); sometimes fading in age; conspicuously striate, at least at margin. Flesh 
very thin, whitish. GILLSadnexed to free, narrow, c I ose, pallid soon becoming pinkish to 
brown ordn na mon- brown. STALK 2,5-7 cm long, 2-3 mm thick,equalor thickerat base* 
very fragile, smooth or minutely scurfy or powdery; entirely white or tinged yellowat base. 
SPORE PRINT rusty-brown; spores 9-12 * 4-6 microns, ellipticah smooth, with an 
apical germ pore. 

HABIT AT: Solitary or in small groups(rarely more than three) on rotting wood, sawdust, 
and humus. It is fair ly common in our area in the fali and winter, mainly under oak and 
madrone* and probabty has a much wider distribution. 

EDIBILITY: Unknown 

COMMENTS: Also known as Pluteolm aleuriatus, this species is a fairly frequent but 
oft-ovcrlooked fungal feature of our oak wond lands. When the gilis are free and pinkish, 
confusion with Pluteus is likely. However, its ext rerne fragility and viscid, striate cap are 
good fieldmarks. A form with a yellow stem possibly distinet also occurs in our area, 
Other wood land species include: B. retieufatus, similarly colored but w ith a reticulate 
(veined or netted) cap; and B . (~PluteoIus) cal/istetts* with a yellow stalk and a yellow- 
olive to rusty-orange cap. 


Lefl: Boibitius vueUmm, young specimens with rounded yellow taps, (Nancy Bumett) Right: 
Boibitim aleuriatus is a iragile, slender-stemmcd wood land species witha grayish to purple^gray cap 
thal is prominently striate ( I ined). 
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spores 


FJcshy medium-sized mushrooms growing on wood nrground. CAPconvex lo plane oj deprcsscd, 
margin xmtieUmes slrongly in roil ed. QlLLS typkatty ■deeurrenr, often forked or veined, ydiow to 
orange ordull-coloicd; often pcelingeasily fiamczp (Paxilhuf STALK Heshy;, central or ofl-cemcr 
to la lera lorevenabsent, VElL&ndVOLVA ahsem SPOREPRINT i ^ Ib wish to bro wn( Paxillus & 
Phyttoporus), or whiie ( Hygr ophor of>sisf Spores mostly dliplical, smoerth, wiihout a germ pore, 
often des Irma id, 

TH IS is a. small fami ly of medium-sized mushrooms with decurrent gi Ils and yellowish to 
brown (or in Hygrophoropsis t whiie) spores. The flesh is not dry, white, and brittle as in 
Russida, and there is no latex as in Latiarius. The spore print is not rusty-orange as in 
Gymnopilus, the stem is mueh fleshier t han in Tuharia, and ot her brown-spored agarics 
withoul a veil do not normally have decurrent giils. 

T here are three genera in the Paxillaceae. I n the central genus* Paxillus, the margin of the 
capis usually inrolled when youngand the giils are often veined orporoidnearthestemand 
peel rather easily from the cap, Like the dark-spored genera Chroogomphus and Gom- 
phidius, Paxillus is thought to be dosdy al lied to the bolet es. The second genus, P hyllo- 
porus, ind udes several species which, despite the presence of giils, are considered true 
boletes by many myeo logis ts. The giils are brighi ydiow and often bruisc slightly bluish 
like the tubes in many species of Boletus, and the spores are “boletoid" (narrowly 
elliptical to spmdle-shaped). The third genus, Hygrophoropsis, resemblcs Paxillus but 
has unpigmented (whiie) spores. It indudes the fungus popularly known as the false 
chanterelle, and has traditionally been placed in thcTricholomataceae(it is also keyed 
out there). 

The Paxillaceae are wood land fungi like the boletes, but are not ncady as numerous or 
conspicuous. In South America the situation is reversed- Paxillus is a fairly prominent 
group whiie the boletes are few and far between, In case you hadn't noticed, this is not a 
field guide to the fleshy fungi of South America, so on ly five members of the Paxillaceae 
are described. They are not partieularly good eating and at least one species, Paxillus 
imolulus, can be very pobonous. 

Key to the Paxillaceae 

I GilJs ydiow and rather thick, broad, and widely spaced, oUen stainmg blue or greenish (sorne- 
times slowjy) when bruised Phylloporus rhodoxonthus, p 480 

1, Mot as above; gilis usually close or crowded 2 

2, Stalk velvety from a dense coating of riisty-hrown to brown or blackish-brown hairs, typically 

1-1 cm thick; growing on or around conifer stumps, logs, etc. Paxillus atroiomentosus, p. 478 

2. Not as above; stalk not brown and veivety , , 3 

3. Od or fragrant {reminiscent of root beer); fruiting body pinkish to whitish 

- - ■ Hygrophoropsis olidai see H. auraru iaea. p. 479) 

3. Odor mild or at least not fragrant + .... 4 

4. Spore print white or creamy; stalk normally present; grib usually orange or orangish (but some- 

times dif ferent ly colored) Hygrophoropsis aurantiaeo, p. 479 

4. Spore print yellowish to brown; stalk present orabsent; gilb not orange 5 

5. Stalk lateral to absent; found on wood or bgnin-nch humus Paxillus ponuoides, below 

5. Stalk present, central to off-center; usually terrestrial . . . Poxillus invofutm & others, p, 477 

Paxillus panuoides (Fan Pax) 

CAP 1.5-7 (10) cm broail, pctal-shaped to m ussel- or fan-shaped, attached laterally to 
substrate or with a stem like base; surface minut dy hairy ordowny bccomingsmooth, not 
vbeid; buff to dingy yellowish, yellow-brown, olive-yellow, ordingy oehre: margin often 
lobed and at first ineurved. Flesh t hi n T soft, whitish to ochraceous, GILLS radiating from 




Paxilius panuoides grows on wood and has tit tle ornostalk. Note how gilis are poroid near base of cap. 


base of cap, close, pale or drngy yeltowish to ochre or pinkish-buff, often crimped and 
forked or conneeted by eross-veins, especially toward base. STALK absent or present 
oniy as a small, narrowed, lateral base. SPORE PRINT yellowish-buff to brownordingy 
ochraceous; spores 4-6 * 3-4 micro ns, elliplical, smooth, many of themdextrinoid. 

HABITAT: Solitary or in groups or dumps onconiferouslogs, stumps, debris, and humus 
rich in lignin; widely distributed but not particularly common. Inourarea 1 have found tt 
several times on dead pine in the fail and winter, It is also said to occur on mine timbers, 
causing a bright yellow disco I orat ion in its host, 

EDIBILITY: Unknown — do not experiment! 

COMMENTS: The fan-shaped cap and absence or near absence of a stalk rescue this 
listless little brown mushrøom from the obscurity it so richly deserves. It might be mis- 
taken for a Crepidotus or Phy Uo topsis, but the gilis are usually for ked or ve i ned, The latter 
feature can lead to confusion with the chanterelles, bul the growth on wood T dingy cølor, 
and poorly-developed stalk distinguish it. The false chanterelle (Hygrophoropsis 
aurantiaca) is also somewhat s i milar, but has oranger gi Ils, white spores, and a stalk. 

Pax illus involutus (Poison Pax; InroIIed Pax) 

CAP 4-15 (20) cm broad,atfirst broadlyconvex witha strongly inrolled margm,then plane 
or centrally depressed with the margin eventually unfurled; surfacc viscid when moist but 
otherwise dry, smooth or with soft matted hairs that wear away, sometimes cracked (areo- 
late) in age; brown to dingy yellow-brown, olive-brown, or dingy reddish-brown, often 
with darker brown stains; margin often slightly vel vety or obscurely ribbed. Flesh thick, 
firm, pale buff to yellowish, bul usually stainingreddish to brown when cut. GILLS usually 
decurrent, close or crowded, pallid to pale yellowish beeoming dingy yellow lo oli ve, 
brownish, or yellow-brown, stainingdark brown or reddish-brown when bruised or in o Id 

Paxiliu i involutus is easily told by the strongly tnrolled cap margin when young and the tendency 
of the enhre mushroom (especially ihe gi Ils and flesh) to stain dark brown. Birchis one or its fav oh te 
trce associates. See p. 41 for another photo, and see p. 478 for close-up of giils. 




Lefl; The dose relaUonship of Paxillus to the boletes is suggestcd by this dose-up of the gilis (and 
“pores* 1 ) of Paxillus involutus. Right: Paxillus atrotomeruosus is a wood-mhahitirig species wiih 
decurrent gi Ils and a dark velvety sialk 

age; often forking and or forming pores near the sialk. STALK 2-7 (10) cm long, 0.5-4 
cm thick, usually shorter than wid th of mature cap, eq ual or ta pered at either end , central 
tosomcwhat off-center, solid, firrmdry, smooth;coloredIikecaporpaler. often withdingy 
reddish to dark brown stains. SPORE PRINT brown to yellow-brown; spores 7-10 * 4-6 
mierons, elliptical, smooth. 

HABIT AT: Usually scattercd to dcnselygregarious on ground inwoods,around the edges 
of bogs, and in tree-studded parks or lawns; widdy distributcd, and by far the most 
common rnember of the genus. Two possibly distinet forms occur in our area: the typieal 
one (shown in photo at bottom of p. 477) fruits mainly with planted birch trees in the fall* 
while a larger form occurs with oak and pine in the late fail and winter. 

EDIBILITY: Dangcrousl It is often caten in Europe and by transplantcd Europcansin 
America, but it can cause hemolysisfdcstruction of red biood ceJls) and kidney farlure if 
eaten raw, and sometimes even when thoroughly cooked f ( A pparent ly t he human body can 
dcvelop a devastating sensitivity to it) It often has a sour taste anyway* so it is bestav o ided 
and should nevet be eaten raw. The one recorded instanceofabonafidemycologistdying 
of mushroom-poisoning was attributed to tbis fungusf 

COMMENTS: The dingy brownish cap with inrolled margin when y oung plus the decur- 
rent gilis that stain brown and are usually for ked or veined near the stem are the 
u nappeal i ng features of this u nappeal i ng fungus. Actually, its symmetry and compactness 
are quite intriguing, but its choicc of color is down right disastrous — an unbecoming blend 
of dingy browns and murky yellows, The stature is re miniscent of a Lactarius or Russula. 
but the gilis do not ex ude a latex when broken and the flesh is not chalky or cxeeptionally 
brink. Other species: P. vemods is similar but larger, with a paler cap when young and 
reddish-brown to chocolate-brown spores. 1 1 grows mainly with aspen. 

Paxillus atrotomentosus (Velvet Pax) 

CAP 4-15 (20) cm broad, convex becoming plane or centrally depressed; surface dry, 
unpolished, velvety or with matted hairs, yellow-brown to rusty-brown to dingy reddish- 
brown becoming du 11 brown, dark brown, or blackish-brown in age; margin at first in- 
rolled. Flesh thick, rather firm or lough, pallid to ochrc or buff. OLES dose or crowded, 
usually decurrent, tan to duil ochre, dingy yellowish, or paler; often forked or veined near 
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stalk- STALK 2-9 (12) cm long T l-3(5)cmthick, oflen sliort and usually off-cenler or cvcn 
lateral; solid, tough, densely velvety from a coating of brown to dark brown or blackish- 
brown, often mattcd hairs; apcx often paler or yellowish. SPORE PRINT yellowish to 
brownish; spores 5-6.5 * 3-4.5 micro ns, elliptical, smooth, many of them dextrinoid. 

H A BIT AT : S olitary or in groups or tofts on oraround conifers ( usually dead) or madrone, 
northern in distribution. It is fairty common in the Pacific Northwest in the iate summer 
and fail, but rare in our area. It causes a carbonizing decay (brown rot) in its host, 

EDIB1LITV: Not rccommcndcd. S orne people apparcntly collect it for the table, bul the 
same can bc said of F, involutus, which has caused several dcaths! (See comments on 
ed i bi l ity of that species.) 

COMMENTS: The combination of brown cap, dark brown velvety stem, decurrent giils, 
and growth on rotting conifers makes this one of the Pacific Northwest 1 s most distinet ivc 
agarics. li does not diseolor as mueh as P. involutus, and is quite attractive when fresh. 


Hygrophoropsis aurantiaea (False Chanterelle) Color Plate 110 

CAP 2-8 (14) cm broad, convex becoming plane or somewhat depressed, the margin at 
firs! inrolled; surface dry, oflen somewhat felty or velvety, typically same shade of dark 
orange, brownish- orange, brownish-ycllow, ycllowish-brown, olive-brown, or dark 
brown (often darker or browner at center and orange to yellowish-orange at margin), 
but in one form whitish and in another blackish. Flesh thin, pallid or tinged orange or cap 
color; odor mi Id . G I L LS decurrent, close, fairly thi n and na rro wat maturity ( may be bl unt 
when young); usually forked dichotomously; typically deep orange to brighl orange, bul 
sametimes pale orange or in one form yellowish, STALK 2-10 cm long, (0.2) 0.5-1 (2) cm 
Ehick, central or off- center, equal or enlargcd tow-ard base, often curvcd; dry, yellowish 
to orange or bro wnish-o range or eolored more or less like cap. SPORE PRINT white to 
creamy; spores 5-8 * 2. 5-4. 5 micro ns, elliptical, smooth, oflen dextrinoid. 

HABIT AT: Solitary, scattered, or in groups or lufts in humus and on rotting wood, 
usually under conifers; widely distribut ed. In our area it fruits from the fail through early 
spring, but seems most abundant in cool, dry weather when therearefewolhcrflcshy fungi 
out and aboul. I usually find il under pine or redwood. 

EDI Bl LITY: To bc avoided. In my cxperience it is ediblc but far from incredible, Somc 
sources, however, list it as mild ly poisonous (whelher or not this is a result of confusion 
with Qmphalotus* as has been suggested, is unclear), 

Hygrophoropsis aurantmea, The cap is usually brown at the center and lighter or btighter toward 
the margin, bul in somc forms it is completdy brown (oreven black) and m others it is whitish. For 
a close-up of the forked gilLs, see color plate. 
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COMME NTS: The typically bright orange, dcctirreni, dichotomously forked gilis (see 
color plate) and white spore print are the principal fjeldmarks ofthisattractive but variable 
fungus. in spite of its common namc, it is difficult to confuse with the true chanterelie 
( Caniharellus cibarius) if the foilowing is kept in mind: the gilis are t hinner, crowded, and 
bladelike at maturity (but often blunter when young), and are usually oranger than those 
of the chanterdle. In other words, the false ehanterelle has "true 1 ' gilis while the true 
chanterelie has “false*" giils. Also., Hygrophor apsis has flimsier flesh, a brownercap, is less 
robust, differently shaped (not as wavy or frilled) and sometitnes grows on rotten wood, 
The jack“ o-la ntern mushrooms (Qmphalotus species) are also si milar, but have brightly 
colorcd flesh, typically grow in dusters on or under hardwoods, and do nol have forked 
gilis, The false chanterelie was originally placed in Cantharellus * and is listed in many 
mushroom book s as Cfitocyhe aurantiaea, but the forked gi II s, f requently off-centerstalk, 
and dextrinoid spores connote a doser kinship lo PaxiUus* Other species: olidaf-Cli- 
tocyhe morganii) is a small (cap 1-4 cm) species with a pinkisheap and stalk(that may fade 
to buff), whitish to pinkish giils, and a flagrantly fragrant odorthat is reminisccnt of root 
beer or cinnamon candy. At least some of its gilis are forked and /or have eros s- vei ns, its 
stalk can bc central or off-center, and its spores are while and dextrinoid. Like//- auran- 
tiaea , it favors conifers and is widely distribulcd, but seems to be rather rare. 1 have sccn 
it only once in Caltfornia, near Mount S hasta, in June. 

Phylloporus rhodoxanthus (Gilied Bolete) Color Plate 111 

CAP 2-5 (12) cm broad, broadly convex to plane or with uplifted margin in age; surface 
dry, mi nu lely velvety to nearly smooth, duli brown to oli ve-bro wn oryellow-brown in one 
form, red to redd is h- brown in anot her; s orne ti mes developing pal lid toyellowish cracks or 
fissures- Fleshthick, pallid toyellowish, GIELS widely spaced, broad, fairly thick, adnatc 
to decurrent but sometimes seceding; sometimes forked or with cross-veins; bright yellow 
to ochre, typically bruising green or bluc (but often slowly, sometimes not at all), some- 
times also staining brownish. ST ALK 3-1 0 cm long, 0 .4- 1 ( 1 .5) cm thick, equal or tapered 
beiow, dry, solid, yellow todmgy yellowish-buff orreddish, often stained dingy brown or 
reddish-brown beiow; smooth. SPORE PRINT brown to ycllowish- or olive-tinged: 
spores 9-1 5 * 3-6 mierøns, narrowly elliptical to spindle-shaped, smooth. 

HABIT AT: Solitary to widely scattered or in small groups (usually twos or threes) on 
ground in woods, widely distribuled. The brown-capped form can be found nearly every 
year in our area, but seldom in quantity. Like the related Bolems suht o ment osus, itfruits 
throughout the mushroom season, often along roads and trails. 

EDIBILITY: Edible, but rarely found in sufficient numbers to be more than just acurious- 
ity. Some “bolete-y our- meat’ers" rate it highly, but Lve found it to be slimy and insipid. 

COMMENTS: This evolutionary oddity is an adamant nonconformist. The dry, minutely 
velvety brownish to redd is h cap is an almost exact replica of Boletm subtomeniosus and 
relatives, yet the underside of the cap has gilis 1 These are thicker than the gilis of many 
agarics, and are bright yellow and often bruise bluc like the tubes of many boletes(itmay 
take se veral minutes, however, for the color change to show). What's more, the spores 
are “ bo let o id” — long, narrow, and spindle-shaped — causingsome taxonomists to place il 
in the Boletaceae. Thus Phylloporus, like many other mushrooms, has beendenieda stable 
family and is at the complete mercy of the “auth ori ties.* 1 Like basebalLs itinerant tobaccn- 
chewing utility infielders of Southern rural origin, its group affihation is in a State of con- 
stant flux as it is sysle mat ical ly s hu tt led back and forth between one LL team’" and an ot her. 
Other species: P* arenicola is a very simiiar species with an oli ve- brown toolive-yelloweap 
and adnexed (not decurrent) giils which don’t bluc when bruised. It was originally do 
ser i bed from Coastal Oregon under pine, but I have not seen it. 
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GOMPHIDIACEAE 

THIS is a small but prominent Family of fleshy-stemmed mushrooms withdccurrentgiUs 
and smoky-uhve to black spores. No ot her group of black-spored mushrooms has con- 
sistcntly dccurrent gi Ils. Gomphos, meaning “peg"' or “stake,” refers to the s ha pc of the 
young mushrooms, which look li kc tent stakes with their long stems and small , rou nded lo 
conica) eaps. The spores are lypically “bofetoid" i.e., long, narrow, and more or less 
spindle-shaped, and the Gomphidiaceae are thought to be more dosdy related to the 
bolctcs t han to ot her gi hed fungi.They are mycorr hi/al cxclusively witheonifers and often 
oceur with the bolete genus S uillus. This may be purely coinc id ental* since S uil lus is also 
mycorrhizal with eonifers, or it may be that the f ungal mycclia are in some way associated 
with each other as well as with their mutua] host. 

As far as is known the family is completely safe from anedibi lity standpoint, Therc are 
two c ommon genera, Gomphidius and Chroogomphm . but the latter is listed under 
Gomphidius in many older books. A dosdy related gastroid genus, Broun i ellu la (scc 
p, 732) also occurs, but il often grows underground and does not have true giils. 

Key to the Gomphidiaceae 

I. Immature gdls and flesh in the cap white to grayish Gomphidius, below 

1 , linmature gihs and fiesh in the cap some shade of yellow, orange, buff, salmon, reddkh, etc. . 

Chroogomphm, p. 484 



GOMPHIDIUS 


FairJy small to medium- la rgi; teiTfllrål mushrooms assot mini mth contfets, CAP visddot slimy 
when moist, usually smooth. Flesh white to grayish, GILL5 decurrem. sofi or somewhai vtaxy, 
fairly tlose to wdhspaced, pallid or white whenyoung hut black mi ti g m age. 57 A l K fle&hy, more 
o r Jcsv cc ntrai ; lo w er portion or hase usually hright yeflaw < ( ts peri a I ly wi i h i n ). V E 1 1 . usu ally pr esc nt , 
but ofte n disappea ring or leaving oniya slighi ring (annulus) on staJk, VOl VA absent. SPORE 
PRINT smdky-gray to black. Sporo narrowly elliptkaL, smooth. Cap tissue not amyloid 

THIS genus is read i ly rccogmzed by its soft, somewhat waxy decurrent gi l Is, slimy-viseid 
cap, white or pal lid flesh, and s moky-btack spores, f n addit ion, the base or lower portion of 
the stem is brilliant yellow in most species- a ve ry striking and te Ilt ale feature, Gomphidius 
is most iikely to be c o nfus cd with Chroogomphus, w hieh has orange to yellowish or pinkish 
flesh, and the waxy caps(Hygrophoraceae), whkh have white spores. 

Gomphidius species are mycorrhizal exclusivdy with conifers — particularly fir, 
sprucc, DouglasTir, hemlock,and larch — hut in pine forest s they are large ly supplanted by 
Chroogomphus . November rains can mean Gomphidius galore in our area, with large 
numbers of the glutinous fruiting bodies littering our Douglas-fir fo rests, along with 
maggoty Suiflus species and assorted Russuias, 

Gomphidius species are ed i ble but not often co 11 eeted — per haps beeause they are soft, 
sluglike, insipid, and putrescent. Also, they do not dry niccty like Chroogomphus t and 
often blackcn when cooked— but some peoplc relish them noncthdess ( maybe they canT 
fmd a nything betler!). A bout ten species oceur in N orth A merica, all of them rather similar 
in appearance. Two are described hereand severa! others are keyed out. 

Key to Gomphidius 

I. Slimy ved present in young specimens; stalk usually viscid when moist (from veil remains); 

associatcd with varioixs conifers 2 

1 . Veil absent; stalk not viscid; associated prima ri ly (but not exclusivdy) with larch or tamarack; 
found in northem North America ....... 5 
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2. Cap pink lo rosy-red or red, not large (up to 7 em broad); stalk usually 1,5 em ihick ur leas 

.i.....*«*......* G , subroseus, p. 4K3 

2, Cap sometimes pinkish or salmon, but usually drngicr or darker in color (whitish, grayish. 


brownish, vinaeeous, purplish, ele.); small to large . . 3 

3. Stalk with Little or nu ydlow at base; fruiting body medium-sized to fairiy small 

. 6\ smitfui (sec 6’. subroseus> p. 4B3) 

3, Base or lower portion of statk typically bright ydlow; medium-sized to fairiy large 4 

4. Often growing in small dumps, stalk often looted deeply m soil, associatcd prima rily uiih 


Doogias-fir; spores typically less than 14 mierons long 6’. otegonensis, bdow 

4, Not as above: found wilh varicus conifers (including Douglas-fir); spores longer than 14 

mie r o ns ; wide I y d ist rib u ted G. glut in osus &. ot he rs ( see G. oreg -enetals , below) 

5, Cap whitish lo yellowish when young; found in eastern North America; rare ... G, nigrkans 
5. Cap pale cirmamon to brownish, etc., when young; w idely disiributed in norlhern latitudes 

6; tfuzrufa/irsfsec G. oregonensis, below) 


Gomphidius oregonensis {I nsidious Gomphidius) 

CAP 2-15(18} cm broad, at first peglike, then broad ly convex to plane or depressed; sur- 
face viscid or slimy when moist, smooth, color variable: whitish lo salmon-buff to 
ochraceous-salmon to duli pinkish ivhen young, beconungdingier(brownish to purplish- 
or vinaceous-gray to dark reddish-brown) tn age, often spotted orstained smoky-gray to 
black. Flesh rather soft, white or grayish (or linged cap color under euticle), but brilliant 
yellow in lower part of stalk or at base. GILLS decurrenl, soft and rather waxy, close to 
fairiy wel!-spaced, white or pallid, t hen gray and fi na! ly blackish as spores ri pen. STALK 5- 
1 5 cm long, I -5 cm Ihick, eq ual or tapered below( or oceasionally s wolien), solid , rat her firm 
or e ven iough, d ry and white above the veil, whitish or dingy below and viscid when wet, 
sometimes with darker streaks; lower portion bright yellow. VEIL whitish and fibrillose 
beneath a layer of slime; disappearing or formi ng a slighi hairy-sli my superior ring on sta I k 
which is subsequently biaekened by falhng spores. SPOKE PRINT smoky-gray to black; 
spores 10-14 (16) * 4.5-8 mierons, spindle-shaped lo narro wly elliplieal, smooth, 

HABIT AT; Solitary, scaitered, or gregartous on ground under Pouglas-fir and other 
conifers, often in small dumps which originale deep in the soil and may include oneor more 
aboned fruiting bodies; known only from western North America and very common, 
(along with G. glutinosus- see comments) on the Pacific Coast. In ourarea it grows with 
Do ug las-f ir, o flen mingling with S uillus species (5. caerulescens* S. lakei, S. ponderosus), 
from the fail through ear!y spring. 

EDI BI LIT V: Edible, but its sltmmessmakesit undesirable — exceptasa possiblee^r^rgo/ 
substitute. To clean the cap, simply ped off the slimy pellicle(skin), 

COM M ENTS: The i ntensely yel lo w flesh in t he lower stem plus t he w'hitish flesh elsewhere, 
viscid-slimy cap, soft decurreni gilis, and smoky-biaek spores immediately idcniify this 
mushroom as a Gomphidius. However, distinguishing it from its brethren(see below), 
especially when il is not growing in dumps, ean be difficult unless the spores the shortest 
in the genus — are measured. In age the fruiting body is often quite murky and insidious- 
looking, hence its common name, The cap is quite variable in color but is usually dingier 
and dirtier than that of G. xubroseus t and the stalk is usually thi c ker- but not necessarily 
slicker. Other species: The Glut inous Gomphidius," G. glutinosus* is probably ihe most 
common and widespread member of the genus, It is mycorrhizal with a varieiy of 
conifers, includingspruce, fir,and in ourarea, Douglas-fir. It is quite similarlo G.oregom 
emis, but has longer spores (over 14 micro ns), does not often grow in dumps, and usually 
has a darker cap when young (purplish to purple-brown, brownish-gray, purplish-gray, 
etc), A not her western species, G, largus, is essent ially a giant version of G. glutinosus. and 
als o grows with spruce and fir, mainly al h i gher elevations. Finally, there is ihe“Hideous 
G omp h idius,” G maculatm r wh ich has a pale cinna mon to red d is h- bro w r n to murky brown 




Gomphidius oregonensis, a common assodate of Douglas-fir Gills are decurrent and d arken in oid 
age, a veil is present w hen y oung (visible inspecimen on right), and cap isslimy whenmoist. Specimen 
at lower left has been sliced open loshow the flesh, which is white in the cap and bright yellow in lower 
part of stalk. Butions (top left) of this species are often found in tight dumps. 

or black isb-spotted cap and dark-fi bered stalk. It lacks the slimy veil characteristic of 
oiher Gomphidii and features both robust and very siender forms. It is a northern species 
that grows mainly with larch, often in llie company of Suillus cavipes and S. grevillei. 

Gomphidius subroseus (Rosy Gomphidius) Color Plate 112 

CAP 2. 5-7. 5 cm broad, at first peglike, then broadly convex becoming plane or broadly 
depressed; surface viscid orslimy when mcist, smooth, duil to bright pink to rosy-red or 
even red, often spotted grayish in old age. Fleslt white (or tinged pink under cuticle), but 
yellow in base of stalk and sometimes pinkish in extreme base. GILLS typically decurrent, 
soft and rather waxy, fairly wdFspaced, white becoming pale gray to smoky-gray or even 
blackish as spores ri pen. STALK 3-7.5 cm long, 0.5- 1.5 cm thick, equal or narrowed 
slightly at base, dry and w r hiie above the veil, usually viscid below and white to dingy- 
colored with a pale yellow to bright yellow base; smooth or fibrillose, solid. VEIL white 
and fibrillose beneath a layer of slime; disappearing or forming an obscure hairy-shmy 
superiorring onstalk which is blackened byspores. SPORE PRINTsmoky-gray to black; 
spores (I I) 15-21 * 4.5-7 microns, spind le-shaped to narrow ly ellipticah smooth. 

HARIT AT: Widely scattered to gregarious or occasionally tufted on ground under 
conifers(especially DouglasTir), northern North America. It can befoundthroughoutthe 
range o f Do ugl as-f ir and is fairly common in ourarea in the falland winter Jtisalsosaid to 
occur with spruce, fir, and hemlock. 

EDI Bl LIT V: Edible, but rather bland; peel off the slimy pellicle (skin) before cookingit. 

COMMENTS: The beautiful rosy-red to pink cap and modest size separate this fungus 
from other Gomphidius species, and makc it the most attractive member of its elan. It 
typically shows less yellow in the stem thaneither G. oregonemis or G. giuunosus, but m ore 
than G. ji7ii//iii(secbelow). It is often mistakenfor a waxy cap(Hygrophoraceae) because 
of its brightly colored cap and soft waxy gills. How^ever, the smoky-gray to black spore print 
distinguishes i t. Other species: G. ros tus has a redder cap and longer spores, bul has not yet 
been recorded in North America; G- smithii can also be ralher small, but shows little or no 
yellow in the base of the stalk and has a grayish to vinaceous-gray or brownish cap. The 
latter occurs with DouglasTir in Coastal California but grows with other con i fers as well 
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GOMPH1DIACEAE 


CHROOGOMPHUS (PineSpikes) 


Mediumriizcd tcrrratrial m lis h rooms ass&ciated Kith contfen CAP convex locomcaJ, um bonat e, 
plane, nr depressed; smooth ur woolly, vis ud ord ry. Resh cofored (pate orange to yeUt/w-orangr, 
buff, sat mort, pinkish, reddish, en.}. GI LIS usually decurrent, fa irly welLspaced, duil orange to 
yetiow-orange orøchrateaus when young. blacSttmng in age. ST ALK fleshy, more or less central, 
dry. VH1L present bul usualiy disappearmg, fihrilJose. VOjCV A absent. SPORE PRINT uliveto 
smoky-gray to black. Spores long and narrow ( narrow ly dl ip tical to spindlc-shapcd). Gills with 
prominent eyslidia. Cap l issne amyJoid. 


A FLAG RANT fungal feature of our Coastal pine forests, Chroogomphus (crow-oh- 
gom-fus) is easily recognized by its decurrent gilis, øchraceous to orange, salmon, buff- 
colored, or reddish flesh, and smoky-olive to black spores. The fruiting bodies, in contrast 
to Gomphidius, are very attractive: bnghtly colored with a lean, clean look and a ten- 
dency to become reddish orwinc-colored Lnoldage.Thestemandgillsaretypicallyyellow- 
orange to orange to orange-buff, but the latter blacken as the spores ripen, 

Chroogomphus species grow exelusively with pine in our area and usually mingle with 
slippe ry jacks (Suillus pungens, fuse otomentosus, etc.). They have an un usually long 
growing season from the onset of the fali rains through the spring and may even tum 
up in the summeriime. They often seem quite abundant when other fleshy fungiarescarce, 
They do not decay as rapidly as their cousins the Gomphidii and are usually free of 
maggots. However, they are susceptible to attack by a greenish mold. 

Chroogomphus is an excellent genus for beginners because all of its species are edible 
and highly distinetive. T rue, fresh specimens are slimy and insipid when cookedfnot to 
mention purpie ), but they acquire a pleasant, chewy texture ihat is perf eet for tomato 
sauces if they are chopped up fmely and then dried. At least that is the gospel according to 
“Saint C i ro," a w r ondrously dement ed and exceptionally resourceful toadstool-tester of 
Sicilian cxtraction. With a large family to feed and an immense forest of unpicked Chroo- 
gomphus across the Street, he isn’t the least bit deterred by their lack of renown. Every year 
he gathers trunkloads and dries them for summer use! Aboutten species of Chroogomphus 
occur in North America; most of these are keyed out here. Dr, frank Dutra of Los Gatos, 
California, reports that eating them can turn one's urine red (just like beeis*). This pheno- 
menon is harmless, bue can cause anxiety if one mistakes the red pigment for biood. 

Chroogomphus vmicolor is a comnion sight in pine føresis and on lawns where pines have been 
planled Note the shape, which is very charaele ristic. 



CHROOGOMPHUS 
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Key to Chroogomphus 

1 , Fruiting body robust (stalk at least 2 cm thick); cap and. or stalk usually decoraicd with orange 

to reddish to winc-colored fibriilose or felty patches or zones; cap convex (not umbonate), 
not vise id or only ve ry slightly so; spore print often olivc-tinged . C, pseudovmicolor, p. 486 
1 Fruiting body nol so robust, or if so then nol as above 2 

2. Cap not vtscid or only slightly so, covered with flat te ned woolly or felty fibrils or fibriilose 

scales; often associated with conifers ot her than pine { bul also with pine) 3 

2. Cap usually smooth and vtscid when moi&i, often lustrous when dry (but s omel i mes mi nute ly 

scaly or faintly fibriilose); associated principally with pine . 4 

3. Cap pale to du II orange, yc I lo w- orange, or oehraeeous C. tomentosus, p. 487 

3. Cap usually gray ish, at least at margin C, leptocystis { see C. tomentosm, p. 487) 

4. Cap small (1-4 cm broad) and usually pinkish- or vinaceous-tinged when young; rcstricted to 

eastern North America; rare C, JJavipes 

4. Not as above; w idesp read and common 5 

5. Cap often brightly eolnred (buff, ye I low -orange, orange, ochre) until fair ly mature; cy stidia 

thin-walled C, oohraceus ( see C. vinicoior^ below) 

5. Not as a bove (but cap may be orangish when very young); cystidia thin- or thick-walled . . 6 

6. Cap often vinaceous ( wme-colored) in old age; cystidia thick-walled .... C. vmicolor t below 

6. Cap usually d u 11 reddish-brown in age, cystidia thin-walled C. rutiius (szo C. vintiolor, below) 

Chroogomphus vinicolor (Pine Spike) Color Plate 113 

CAP (1) 2-10(13) cm broad, peglike to nearly conical or convex when young, becoming 
somcwhat top-shaped to plane or oven shallowly depressed (but often with aslight um bo); 
surface smooth to fineiy fibriilose (or sumetimes scaly in age), viscid when wet, often 
lustrous or silky when dry; color variable: duil orange to oehraeeous to grayish, brownish, 
yellow-brown, o live- bro wn, bister, or reddish-brown, often wine-red lo dark vinaccous- 
browm in age and tending to developing wine-red stains where rotten or whendried; mar- 
gin at firs i ineurved. Flesh thick, usually pale orange but varying to buff, salmon, or 
och race ous-bu ff ( often somew hat yellower in lowcr portion of stalk); often becoming wine- 
red in old age or whereinjured. GILLS broad, fa irly welKspaced,decurrent or occasjonaJly 
adnate, pale to duli orange or oehraeeous when young, then clouded gray with spores and 
finally blackish in old age, STALK typically Ion g, slcnder, and sonietimessinuous, butal 
other times short and rat her thick; 2.5-15 (20) cm long, 0.5-2 (6) cm thick; equal or more 
often tapered downward; dry, solid, firm* pale orange to yehow orange to orange- buff, 
oehraeeous, or reddish-tinted when young, often more vinaceous-red in age and/ or with 
reddish fibrils. VEIL dry, fibriilose, oehraeeous to orange, soon disappearingorleavinga 
slight hairy ring on stalk. SPORE PRINT smoky-gray tosmok>’bJack*somctimes wit han 
olive tinge; spores (14) 17-23 * 4. 5-7. 5 microns, more or less spindlc-shaped, smooth, 
Cystidia on gi Ils large, thick-walled, 

HABIT AT: Solitary toscattcred orgregarious onground undcrconifers, particularly pine; 
w iddy d istri buted, but especial ly common in nort hern and western North A merica. Along 
with C. rutilus (see comments), it is a prominent fungal facet of our pine forests and is also 
frequent in yards and lawns where pines have been planted. The major crop is usually in 
the late fall or winter and is often aceompanied by masses of mushy slippeiy jacks {Sutllus 
species), but it can be found most any time. It is quite sporadic in its fruiting habits 
overwheimingjy abundant someyears, very sparse during ot hers. 

ED1BILITY: Edible, but like all pine spikes, better dried than fresh (see comments on 
p. 484), Jt is usually very clcan* and unlike Suillus, is shunned by maggots. 

COMMENTS: Anyonc who hunts our coastal pine forests wili come across this common 
mushroom and its equally edible look-alike, C. rutilus (see next page). The vana ble color 
or mixture of colors (orange, gray, brown, and/ or wine-red) plus the pale orange flesh, 



Ch roogom ph us rutilus h easily eonfused with C. vinicotor in the licld. The eriticaJ difference is 
microscopie (sec eojnents below). 

decurrent giils* and smoky-black spores makeitasdistinctiveasit isattractivc.Thefruitmg 
body is often quite slcnder and long-stemmed, but robust forms also occur. C . rut Hus 
(formerly Comphidius vi setdu s) is a very si milar. wid esp read species with thin-walled 
rat her t han t h ick-wall ed cy stidia. Itcan often betoldinthefield by its si ight ly dulleror less 
vinaceous color and broader or flatter cap, but both species areso variable in shapeand 
color thal a nucroscopic exammation is often necessary to positively distinguish them. 
Both differfrom C totnentosus and C. pseudovinicolor in their smoother cap t hat is viscid 
or slimy when wet and often shiny when dry. Other smooth, viscid-capped species: C, 
ochraceus , w idely dist ri buted, is cl osely related to C rut Hus (i.e * it has thin-walled cy sti- 
dia), but is smaller, with a yel lo w-o range to buff, ochre* orange, or grayish cap, at least 
when young; it also oecurs in ourarea with pine. See alsn C. fla vipes {m the key). 

Chroogomphus pseudovinicolor ( R obust P ine S pike) 

CAP 5-15 cm broad* eonvex, sometinxes becoming plane in age;surfacedrytoveryslightly 
viscid* orange- buff to duil orange to ochraceous-orange, someti mes flus hed red in plaees or 
often mottled with reddish or orangish patchcs of felty or woolly mate rial, and often be- 
coming entirely dark duli red in otd age; margin often fringed with veil remnantsat flrst. 
Flesh thick, quite firm, pale to duil orange or orange- buff (but often brighter oryellower 
in base of stalk), reddening in old ageoraround maggot tunnels. GILLS fairly well-spaced, 
decurrent or s om et i mes ad na te, often forkede pale orange to dingy ochraceous* then 
clouded olive to gray or black by spores. STALK 6-12 cm long, 2-5 cm thick at (ornear) 
apex; usually tapered betow* solid, firm, duil orange to orange-bu ff or ochraceous, usualty 
with zones or patches of reddish to wine-colored fibrils or woolly-felty material; often 
di ngier* darker, or redder overall in age. VEIL scanty, fibrillose* soen disappearing or 
leaving a slight zone of hairs at thickest part of stalk (just below apex). SPORE PRINT 
greenish to smøky-olive to blackish (occasionally laeking olive tinge); spores 1 5-20 * 5-7.5 
microns* spind le-shaped to narro wly elliptical, smooth. Cy stidia on gilis thick -walled, 
HABIT AT: Solitary* scattered* or in groups (often in small dumps) on ground under 
conifers; known only from western North America, not common. In ourarea it seems to 
occu r o n ly wi t h p onderosa pine u sua lly i n t he f al 1 and early winter, 

ED1BILITV: Edible. It is firmer and meaticr than other Chroogomphus species, but 
unfortunately, notas numerous. 



Left: Chroogomphus pseudøvmicoloT* a robust orange to reddish species with patches of fibrils on 
the cap and s talk. Right: Chroogomphus tomentoms has a dry IibriJIose, orangish to och raceo ns 
cap. lt is very common under nonhern comfers. 

CO MM EN TS: This robust but re lalively rare Chroogomphus is a ve ry bcautiful mush- 
room when fresh easily distinguished from ot her Chroogomphus species by its dry, 
convex (never conicai or umbonate) cap and thick, wooliy-scaly stalk, Also, the spore 
print is usually greener ihan Ihat of its brethren, and it often grows in small dumps of 
2-4 individ uals rather than in the scattcred fashion typical of olhcr pine spikes. 

Chroogomphus tomentosus (Woolly Pine Spike) 

CAP 2-9 cm broad, peglike becoming broadly conicai to convex, umbonate, or plane; 
surface dry to very slightly viscid, covered with flattened woolly or felty fibrils or fibrillose 
scales; pale buffy-orange to pale or bright oehraceous to ochraceous-o range, the fibrils 
sometimes vinaceous-tinged; sometimes purple-stained in age. Flcshycllow-o range to duli 
orange or pale o range- buf f GILLS wclbspaced, usually decurrent but sometimes ad na te, 
ycllow-orange to oehraceous or colorcd like cap, bccomingsmoky-gray tosmoky-brown 
as spores mature. STALK 4-1 S cm long, (03) 0.7- 1.5 (2) cm thick; equal or more often 
narrowed below; solid, dry and somewhat fibrillose, colored more or less like cap. VEIL 
dry, fibrillose, scanty, colored like cap; disappearing or leaving slight hairy remnants on 
stalk near apex. SPORE PRINT smoky-gray to blackish; spores 15-25 * 6-9 microns, 
narro wly elliptica! to spind le- s haped, smooth. Cystidia on gilis with fair ly thick walls, 

H ABIT AT : Solitary to widely scattered or gregarious on grou nd u nder conifcrs( hcmlock, 
Ttr, Dou glas- fir, pine); common in the mixed coniferous forests of the Pacific Northwest 
and northern Rocky Mountains from late summer through early winter; also common at 
times in northern California. It does not seem to occurin ourarea, buthasbeen found on 
the Univcrsity of California campus in Los Angeles, 

EDlfilLlTY: Edible, but betler dried than fresh {see comments on p. 484). 

COMMENTS: The dry, woollyTibrillose cap, overall duli orange to oehraceous color, 
decurrent giils, smofcy-black spores, and growth with comfers form a distinetive set of 
characteristics. The cap is drier and w collier than that of C vinicolor and C. rutiius, and 
not as variable in color, while the stalk is not as thick as that of C. pseudovinicolor , Also, it 
seems to favor mixed coniferous forests, whereas the ot hers grow almost exelusively with 
pine. Othcr species; C. feptocystis ol western North America tends to have a grayer cap 
and thin-wallcd cystidia, but is othcr w ise quitc similar. 
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Boletes 


BOLETACEAE 



BOLETES have a spongelike layer of tubes on the underside of the cap instead of giils. 
Otherwise they rcsembJc agarics: medium-sized to large, mostly terrestrial fungi with a 
cap and central stalk, Polypores also possess a tube layer, but are tough or leatheryand 
usually grow on wood. The few polypores that are fleshy and terrestrial ty pically have an 
off-cemer stalk and tubes which do not peel easily from the cap. 

The tube layer in the boletes. on the other hånd, usually pcels away cleanlyfromthecap, 
The spores are produeed on basidia which line the inner surfaces of the tubes, which are 
vertically arranged so that the spores, when discharged, drop i nto the air. The mouths 
of the tubes are known as pores, Thcy are sometimes stuffed with a pith when young, 
making the pore surface appear smooth. In some species the pores are radially arranged 
(arranged in rows which radiate from the stalk), gi ving a somewhat gilHike effeet. This 
is carried to an extreme in Phylloporus rbodoxanthus (p. 480), a “bolete” with true giils, 
which serves to illustrate why boletes are thought to have more in common with gillcd 
mushrooms than with, say, the coral fungi, teeth fungi, or polypores, 

Boletes used to be lumped together in one giant and unwieldy genus, Boietus Scveral 
genera are now recognized, the most prominent being Sut Hus, Leccinum. TylopUus, and 
Boietus. The common term “bole te,” however, is still applicable to any member of the 
Boletaccac, not just those still retained in Boietus. 

The salient characters for identification are mueh the same as for aga ries. It is partieu- 
lady important, however, to note color changes on the pore surface, cap, stalk, and flcsh, 
Many boletes will stain blue or greenish-blue when b ruised (sec Color Pia te 1 35 ); a few will 
stain brow n or some other color, while others will not stain at all. In a number of boletes 
the cap is ty pically areolate, i.e., it develops an extensive system of shallow cracks or 
fissures as it matures, exposing the flesh beneath. 

Another important feature lo note is the type of stalk ornamental jon, if any. In Boietus 
and TylopUus, the upper portion or sometimes the entire stalk is frequently ret i c ula te 
or “netted”: covcred with a network of veins. Some species are coarsely reticulate ($ee 
Color Pia te 139), others are very findy so (sec photo on p. 489). In Leccinum, the stalk is 


ClosC’Up of the pores (tube mouths) in Boietus subt orne ti t osus . Boletes are one of ttøo groups of 
fungi that produee their spores in tubes. The other group is the polypores (p. 549), 





Close-up of the findy reticulate (netled) stalk of a young Bo te fus edulis. 


always stab rous: decorated with tufted ha irs or rough, scurfy scales (se abers) wbich 
typica Ilyd arken at maturity (see Color Pia les 145-147). In SuiUm, on the other hånd* the 
sialk is oflen speckled or smeared with gi&ndutar dots(see Color Plate 120), These pinkish 
to brown or blackish spots ex ude a resinous substance that will stain your fingers bro wn. 

Spore color ranges from yellow to oli ve, brown* reddish-brown, c hoc ola te -brown, or 
black, A spore print is easily ob ta i ned, bul pigmen ta ti on in the tubes may stain the paper, 
making the spore color look brighter(usually yeliower or greener) thanitactually is, The 
spore shapeischaractensticaHy“boletoid”; longand narrowiy ellipticalorspindle-shaped 
in face view, inequilateral in profile. Viewed through the rmcroscope, a bolete spore is an 
unusuaUy large, handsome, and healthy-looking spccimen, somewhat reminiscent of a 
surfer with a good tam 

The boletes are one of the safest groups for the table, as well as one of the most substant ial 
and rewarding. A few members of the genus Boietus are poisonous, but the majority are 
ed i ble (though some are di sti netly betler than others). Since they are large and fieshy, 
boletes are a popular picnicground for maggots, These may enter in the usual manner, via 
the stem, or surreptitiously, through the tubes. Always check for maggots in the field, and 
cut away soggy or infested areas (assuming you already know the species) before popping 
them in your basket. That way you are less likely to have a maggot-i nfesred mush twodays 
later. Some people peel off the tubes — when oid a nd spongy they are mostly w r a ter a ny way. 
Also, boletes arc vulnerable to attack by a vane ty of moldy-looking parasites. Discard 
all such individ uals when picking for the table. For more on hunting boletes, see p, 546. 

The boletes attain their greatest diversity in the deciduous forests of eastern North 
America, but are also a conspicuous and colorful component of the Wesfs woodland 
fungi. The capcan be very hefty and the pores are often brighilycolored. The vast majority 
are mycorrhizal. Several hundred species occur in North America, more than 80 on the 
west coasf Though not compiete ( what book is?) and more than a trifle expensive (what 
book isnY?), Harry Thiers 1 C a Hf orma Mushrootns : A Field Guide to the Boletes is a 
def i n i li ve m ust for t he se rio u s a nd self-res pecti ng b ole te b uff , ( Th ie rs ha s a Iso c o-a ut h ored , 
with Alexander Smith, the bolete bible for ea sier ners, entilled The Boletes of Michigan) 

Key to the Boletaceae 

1 F mil mg body oflen appeai ingaborted or misshapen and oflen bu ried or partially buned in the 
hu mus; tubes at least somewhat disoi iented (i.e., not necessarily ai ranged vertically); spore 

pr»nt unobtainable; not common Gustrobolet us. p. 544 

t. Not as above; tubes vertically arranged, spore priru usually obiainablt; usually found above 
the gro und when mature 2 
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2. Cap and stalk shaggy orcoarsely scaly, thescalesgrayto brown or black; pores whitiahbecoming 
gray 01 black in age; veil present when young; spore print dark brown to black; spores spiny, 
warty, or reticulate; found m eastern N orth America and Southwest . Stføbtfomyces, p 543 

2. N ot as above 3 

3 . Stalk roughened by small tu ft ed hai rs or seales ( sca bers) which a re usisaliy gray lo dark brow n 

or black by maturity (but differently colored or remaining palhd i ti a few species); stalk nol 

glandular-dotted and typically not reticulate; pores rare ly yellow Leccinum, p. 536 

3. Not as above; stalk typically wilhoul scabers - 4 

4 Bright yellow, dry, cottony-powdery or cobwebby veil present when young, usually leavnig 
c ouo ny rem nanis on cap and, or stalk; pores and flesh usually blueing (sometimes slowly) 

when bruiscd .. . . Pulveroboietus, p. 509 

4 Veil abseni, or if present then not as above . . . . . . 5 

5. Veil present when young, sometimes formi nga ring (an nu lus) on stalk. at other times clingmg 
to the margin of cap, and in still other cases disa ppearing in age 9 

5. Veil abseni (check young specimens if unsure), bul cap sometimes fringcd with sterile tissne 6 

6 , S ta I k with gla nd ular d ois or smea rs a t lea si w he n nta i ure ( the dois often si ightly resi n ous t o l he 

louch); stalk usually more or less equal or at leas! not markedly bulbous; cap ofte n( but not 
always) visrid; spore print oli ve to brown or du 11 emnamon S uillus, p, 49 1 

6, Stalk not glandular-dotted (or very rarely so. buL then with mueh da r ker spores) 7 

7. Pores often rad i al ly do ngat ed. sinuous, arranged in rows. and/ or vej ned; tubes often (but not 

always) decurrent; taste of cap not peppery 8 

7. Pores not as above. or if so then taste peppery * . 10 

8. Veil absent when young; tube layer often djffteult to separate from cap, stalk often short, 

curved, and/ or off-center; spores broadly elhpncal to nearly round; associatcd with hard- 
woods (mainly ash and alder); com mon in eastern North America, rare tn the West .... 14 

8. Not with above features; veil present or absent; spores ellipiical lo spind Je-shaped; associated 

with contfers or less commonly hardwoods, widespread and common 9 

9 . Spore print da rk grayish-bro wn lo dark reddish-brown, chocolale-bro wn, or vinaceouvbrown; 

veil typically present (at least when young) and giand ular dois typically absent (rarely present); 

associated with larchand other northern conifcrs , . Fuscoboletinus, p. 505 

9. Spore print oiive-brown to brown, yellowish. or du! I cinnamon; veil present or absent; stalk 
gjandular-doued or not; found with many kinds of trees (inciuding iarch) . . Suillm ; p. 49 1 

10. Cap vise id to very slimy when moist; stalk glandular-dotted or if not then stalk typically white 
to yellowand nol reticulate; associated with conifers . . Stiillus, p. 491 

10. Not with above features , 11 

1 1 . Spore pnm flesh-coiored lo pinkish-brown, rcddish-brown, vmaceous. or chocolaie-brown; 

pores typically white to pinkish, vinaceous, gray , or brown but not red and only rarely yell o w 
( poies if pallid often but not always siaining brow n when bruiscd); common in eastern North 
America but rather infreijuenl in the West Tylopilus, p. 532 

1 1 . Not as above; spore print yellow to yellow-brown, oli ve-bro wn, olive. brown, or more rardy 

emnamon-brown; pores white, yellow, olive, red, orange, or sometimes gray or brown (bul if 
palhd then not ty pically staining brown when bruiscd) 12 

12, Spore pnm pale yellow to ydlow, stalk often hollo w or partially hol lo w at maturity (especialty 

near the base); common in eastern North America, rare in the West Gyroporus, p, 5 10 

12. Spore print oli ve-bro wn lo ohve or brown, or occasionally ydlow-brown orcinnamon-brown. 

stalk not normally hol lo w; common and widespread 13 

13. Spores orna menled with i idges, gro o ves, pils, etc.; stalk usually relativdy long(7 em or more) 

and siender and coarsely reticulate or conspicuously lined with jagged ridges for most of ns 
lengi h; pores yellow to gree ni sh -yellow, not usually blueing when bruiscd; typically lenestrial; 
found in eastern North America and the Southwest .... Bolete/lusA A ustr obote tus ^ p. 508 

13. Nol w r jthabove combi nation of features; spores typically smooth; widespread Holetm, p. 51 i 

14. Common under hardwoods(espeeiaJLy ash) in eastern North America; cap olive lo dingy yellow 

brown or brown; flesh not blueing or blueing only siightly; stalk often quitedark in old age, 

off-ce nter or lateral Boletlnellus f- C y rodon) merulioides 

14, Associated with alder; known from Southern Cahfornia (and burope), apparerilly rare; cap 
yellowish to reddish-brown; flesh usually blueing when brussed . Gyrodon lividus 
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SUILLUS (Slippery Jacks) 

Mtdium-sized lairly large, fteshy, tmesirial boldes asxociated a/mos i exitusnely with timifers. 
CAP usualty vixcid ur slimy. but so mel i mes dry and scaly* PORES and lubes typjcaily white to 
ydlow, vnmeiimes mdtatly arrangtrd, rarely bro ising hine. STA1 R (ypically more or less ecjiial 
(rare ly bultnius). rardy nuiculaic; o/ten with resmous brow n lupinkish gtanilutur ‘duts arul ar s, 
\YL\L frequently preser il andforming an annu fus (ring) on stalk, hul o/ten absint SPORE PR IN I 
bruwn{ usualiy oli ve- bro wn becoming duli cinnamon-brown as m Disture escapcs). Spores lypically 
elJiptical to spind Jc-sbaptd, smoolh. Bundlcs of cyslidia on inner surfaces of tubes stairtmg dark 
brown to black in potassJum hydroxids (KQH). 


MOST sli ppery jacks have a veil or a giand u la r -dotted stc m { see Color Pia te 1 20 ) or boih . 
In addition, the cap is often “slippery" (viscid or slimy), the pores are radially elongated 
in some species (that is, in rows radiating from the stalk toward the cap margin), the 
stalk is neither conspicuously bulbous nor reticulatc as is commonty the case in Bole tus, 
and they are mycorrhizal almost exelusively with conifers. Suillus is a genus ofexceptions, 
howeven several species are not slippery, others lack a veil, still others are notglandular- 
doited, many do not have radially-arranged pores, and two or three species in eastern 
North America occur with hardwoods. However, by using the above features incombi- 
nation, you should have little troubledistinguishingÅVi//iisfrom other bolete genera with 
the exception of Fuseoboletinus, which has darker spores and doesn't occur in California. 

Like other boletes, Suillus can be found in oldcr mushroom books under Bo le tus. It is 
perha ps the most primitive genus i n the Boletaceae, Leading to Bo le tus on the onc hånd and 
to the Gomphidiaceae (via Fuseoboletinus) on the other. Suillus splits neatly in to two 
groups, In the rirst(thc genus Bolet mus of some a ut hors), a ve i I is always present and the 
cap is frequently dry and fibnl I ose, thus bely ing the moniker“ slip peryjack," A Iso, the sta Ik 
is not glandular-dolted and the pores are often elongated and/ or radially arra nged, I n ou r 
area this group occurs only with Douglas-fir, where it is often accompanied by species of 
Goniphidius. Else where il also occurs with larch and various pines, The sccond group 
includes the "true" slippery jacks — or “slippery jills” as they are somelimes called. They 
have a slimy cap or glandu la r-dotted slem or both, and a veil may or may not be present, 
They occur principally with pines, often mingling with species of Chro ogo mphus, 

Slippery jacks are remarkable for their feeundity. Under favorable conditions they 
fruit in quanlilies that must be seen to be believed. Bushels can bc harvested from a single 
row of pine trees and truckloads from a pme planlation. They are indisputably among 
the most prominent fungal facets of temperate coniferous forests, and in faet, whe rever 
there are conifers of the pine family (Pinaceae) — be it in a forest or park, on a lawn or by a 
freeway — there are bo und to be one or more Suillus species also. They are partial to cool 
weather and generally fruit la ter than Bolet us and Tylopilus species, which like it war mer. 
1 n our area they can be found most any lime but peak in the late fall and winter. 

None of the slippery jacks is known to be poisonous, bul a few have caused “allerglc" 
reactions, in my expericncc c ven the so-called"choice” species are insipid and slimy when 
cooked, but one novel solution is to take advantoge of their inherent wetness by using 
them a s a n escargot substitute. (You can boil them, flavor them with herbs, stuffthem into 
empty snail sbells* and call it “Parsley, Sage, Rosemary, and Slime.") Slippery jacks also 
tend to be wormy and do not dry w ? etl in the tasty tradition of Bolet us edulis. They are 
indisputably available, however, so I heartily recommend thal you try them. If you finda 
species that pleases you, you'll never have to worry about a mushroom shortage again! 

Nearly half of the 70+ North American species of Suillus have been found in California. 
As they pose a threat to those who donT watch where they step (they are at least as 
dangerous as banana pccls!) and i ne vi tably arouse the curiosity of fungophilesand other 
weird elements (for their prodigious numbers as well as their slippen ness), Vm offer i ng a 
generous se leet ion here. Fourtcen species are deseribed and many others are keyed out. 
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Key to S uil lus 

t. Vdl present (check young specimens if possible!), either completdy covenng ihe pores when 
young (and often forming an annulus or ring on stal k atter rupturmgj or present only as a roil 
of cottony tissue on cap margm or patches on cap ( and not formmg an annulus) 2 

1 . Veiland annulus absent; margin of cap na ked, even when young 211 

2 Giandular dois or smears present on stafk und conspicuous at leasl in age; assuualed mainly 
wilh pine, somelimes with spruce II 

2. Stalk Jack mg giandular dots { or occasio naJ ly wilh a fe w visible in old age); found wilh Dougjas- 

fl r, Larch„ hemlock, or somelimes pine m the West and wilh larch, pine, and oak in East . 3 

3. Stalk usually hollow or partially hollow, al least at base; cap rutt viscid; associated only wilh 

larch ...i.,.."...,.....,....................... S. cavipes, p. 494 

3. Not as above; stalk not normally hollow 4 

4. Cap with lawny to orangish, red, reddish-brown, pink, or purp le-red scalesorlibrits T dry or with 

a viscid layer beneath the scaies ( i.e. , ca n be viscid in wet weather if fibrils arc obliteratcd ) 5 

4, Cap more or less smooth (but somelimes streaked) and viscid to slimy when motst ....... 7 

5. Found m eastern North America, mainly with pine . 43 

5. Found in western North America, principally with Doug las-f ir 6 

6 . Cap libnllose or flbrillose-scaly, the Jibnls reddish-bro wn lo brick-red (ir pinkish, or sometimes 

orange-buff or tawny; surface dry, or viscid only in wet weather or old age . . S. UtkeL p. 495 

6 . Cap with only scattercd fibrils, but often streaked; surface usually viscid when moist. not reddish 

hut often cinnamon-brown, om ngis h, green ish, etc S* caeruiescens & o thers, p.496 

7 . Associated with hard woods ( e.g., oak ) m Great I .akes region ; veil thick, tough, often geladnous; 

spore print olive-yellow to yelluw-brown; spores more or less round 5. sphaerospørus 

7 r N ot as above 8 

8. Base or lower portion of stalk often (but not always) siainmg blue or green when cut (often 

staimng slowly or weaklyj; associated primår ily w'ith Douglas-fir 9 

8. Notas above; stalk not blue i ng and /or associated with larch or pine 10 

9. Veil viscid and ydlow to brigtit orange while still co ve ring the pores; cap mora or less smooth 

S. ponderosiLi & others(see S. caerufeficerts, p.496) 

9. Veil dry and whitish while co vering the pores; cap smooth or fibrillose S. caerufescem, p 496 

10. Capyellow togolden-yellow todark red or bay-red; flesh usually ydlow when young; associated 

with larch S . grevifJei , p, 497 

10. Cap duller (honey-colored to dingy yellow-brown, brown, etc.); flesh white becoming pak 

ydlow in age; associated prima rily with pine 11 

1 1 . Cap at Jirst covered w ith a whitish veil thai usually leaves small patches orscales on the surface 

of cap, especiaUy near margin, found mostly with white (5-needleJ pines in northern Rocky 
Mountamsiparticularly c om mon in northern Idahoj . . * S. afbhetatus 

11. Not as a bove . . 12 

12. Pores large (ma ny of Lhem lypically 1 mm or more broad at maturily), often (bul noialways!) 

e lo nga t ed a nd a l least s o me w ha t rad ia I ly a rra nged ( i n rad iatinjgrows) 13 

12 É’ores mostly less than 1 mm broad and noi radially arranged J5 

13. Veil lypically formmg a gelatinous annulu.sf nng) on stalk; cap often umbonate, dmgy-colored, 

and rather small; found mainly with lodgepok and beach pmes S* umbonatus, p. 498 

13. Notas abo ve; ve 1 1 not f o rm i ng a gda ti no us a n rml us c r formi ng oniy a ve ry si igh t on e . . 14 

14. Stalk often shorl, poorly developed, and/ or off-center, pores often elongated and irregular; 

associated with pines and oihercomters in the Sierra Nevada and other moumains - , 

S. ripariuséc S. niegaporirms I se c S. sibirirw, p. 498 ) 

14. Not as above; stalk lypically well -developed, found with 5-needle ( white) pines; widespread 45 

15. Veil usually forminga distinet annulus (ring) on stalk 16 

15. Veil lypically a tla c hed only to margm of cap <>r if at t ae hed to stalk when young then lypically 

formmg only a slight or very obscure annulus 20 

(6, Annulus usually thin and^ or fibnllose; giandular dots on stalk often inconspicuous until old 
age S. ptteudohrevipes, p. 5fX) 

16. Annu lus usually well-formed; sialk wit h conspjc uous giandular dots ( un less very young) . 1 7 
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17. StaEk and/ or underside of veil (annulus) often with purphsh or du II lilac shades, cap reddish- 
brown to dark redd is h- brown or sometimes yellow- brown 5. tutem, p, 500 


17. Nol as above; purphsh shades absent; cap white to dingy yehowish, nhve-brown, etc. ... J 8 

18. Føund in eastern North America (induding the Gult Coast) , . , , , . . . 19 


18. Found in the West(especially common in Pacific Northwest) S. suholivacem, p. 499 

19. Ann ulus tab (i.e., broad) and baggy or handl i ke (both lower and upper edges often fla ring 

out) * S. suhiuteus& othersfseeS. suboliv&c€US> p. 499) 

19. Not as above; annulus nol baggy; staik siender; cap whitish to pale yellow, pale cinnamon, etc., 

the slime strøngly acidic-tastmg S. acidus 

20. Veil purplish to hlac-bro wn on its underside; ca p soon bro wn to dark brown; associatcd mamly 

with western wh i te pine S . boretdis ce S. pseudobre vipes, p. 500) 

20. Not as above 2 i 

21, Cap white becoming olive-gray or olive, then spotted, streaked, or becoming entirely yellow, 

cinnamon, orange, etc.; common with various pmc s in central and southernCalitornia.and in 
regions where Monterey pine has been planted S. pungens, p. 503 

21 . Not as a bove; cap nol olive oi grayish-olive when young 22 

22. Veil rudimeniary tnm well-tievdoped); cap yellow to dmgy ydlowish, mustard-yellow, or 

orange-bulf, ot ten wilh brown lo reddish spots, s treaks. orsealcsorwith wclbdcvelopcd brown 
to grayish fibrils; known only Irom eastern North America and ihe Southwest 34 

22. N ot as above; if si milar ly colored then veil well-developed at least whe n young(asa roil of eottony 

tissue extending from cap otargm toward staik, or as a true partial veil covering t he pores) 23 

23. Cap ydlow to dingy ojive-yellow or mus t&rd-y ello w (even in age), often wilh reddish to brown 

scales, spots, or sireaks; staik markedly glanduiar-dotted; found wilh 5-needle pmes ... 45 

23. Not wilh above features «■*.*, 24 

24. Y oung spec imens with yellowish topaletancapsand very deose,cønspieuousglandulardotson 

staik S. glandulosipesi^Q S. pseudohrevipes, p, 500) 

24 . N ot a s a bove; young s pee i me ns di f 1 e re n li y eolored or wi t h i nc on s pie u o u s g ia nd u I a r d ots 25 

25. Slime on cap becoming c høcola te -brown in age; associatcd roainly with sugar pine on the wesi 

coast, lodgepole pine in Rocky Mountams . S, brunnescens ( see S. pseudobrevipes* p. 500) 

25. Not as above 26 

26. Growing in volcamc soil, often buried, cap yellow r to tawny, often fibrillosc or streaked and 

ofien devdoping pinkish tu reddish-brown areas S. vofctmaIi$( see S, pseudubrevipes, p. 500) 

26. Not as above; habitai different . . . . 27 

27. Veil materiai present only on margin of cap, never attachcd to staik; cap whilish lo buf 1 tor at 

limes brown to ta wny or cinnamon S. tdbidipes ( sec S. pseudobrrvipes, p. 500) 

27. Veil atiached to the staik when young, cap dingy ydlowish to hnney-colored or brown, but 

nol whitish S, pseudobrevipes, p. 54MJ 

28. Pores large (many of the m 1-3 mm in w idesi dimension), often elongated radially or arranged 

in radiatirsg rows and ofte o decurrem 29 

28. Not as above , 30 

29. Cap hairy or vel vety and brown to vinaceous-brown; lound under hard woods in southeastern 

C nil ed States S. castanellus 

29. Not as above , 46 

30. Cap dry to viscid but not thickly slimy, with hairs, fibrils, or seattered fibrillose scales when 

young (but these often absent in age or rainy weather); pores typically dark brown to yellow- 
brown, pale cinnamon, ororangish when young (bul of ten dmgy yellowish in age) 31 

30. Cap viscid to very slimy when moist, smooth (bald) or streaked; iibnls typically absent on cap 

(occasionally present, but if so t hen pores typically white to pale yellow when young) ... 35 

31 , Flesh and; or pores staining blue when bruised or cut (bul sometimes staining slowly or only 

shghlly check several specimens if unsure?) 5*. tomentosus, p. 504 

31 . Not as above 32 

32. Found in eastern North America and the Southwest; cap sometimes yellow or orangish 33 

32. Found in California and the Pacific Northwest; cap not yellow . S. Juscotome ntosm, p. 504 

33. Pores dark brown when young; cap soon more or less bald; associaied witheomfers, often in 

boggy areas; odor ofien f rag ram when several speeimens arc put toget her .... S. punciipes 

33. Not as above; cap usually w ith scales or colored Fibrils; found with hard woods and comfcrs 34 
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34 . Ass oc iattd wi t h c on ife r s { mai nly pi ne ); ca p sca le s or f i br i Is us ua t ly con s pie uous and gland ula r 
dot s on s talk prominent at ma Lu rily , S. hir f ellus 

34. Favoring hardwoods, scales on cap usually small and glandular doti ubscure S. subaureus 

35. G la nd u la r dot s or smea rs p re s e ni on s tal k a nd u s ua Lly conspic uo us by mat urity 36 

35. Clandular dotsabsent or obscurc (m old age sometiines visible atapex) ...... 40 

36. Cap white when young, whitish to pale yeUowish in age ( or with darker slime); associated with 

whi te pi nes i n ea ste r n N o rt h A m e rica ; co m mon S. piaeidus ( see S. gran ulai m , p. 50 2 ) 

36. Not as above; cap darker, at least in age, and/ or found in the West 37 

37. Cap smooth, at first while but soon becoming olive toolive~gray and then orange, cm na mon, 

yellow, brown, etc. tor splashed with these colors); found with va ri ous pines in Coastal cent ral 
and Southern Cahfornia, or in regions vvhere Montercy pine is planled . . S, pungens, p. 503 

37. Not with above features; cap variously colored but lacking an olive or olive-gray phase . , 3K 

38. Cap with grayish to dark brown streaks, librils, or scales, lound with pme(especialiy Montercy 

pine) in California; taste harsh, unpleasanl , , , . S, acerbus { see S, fust oWmenlosus, p. 504) 

38. N ot as above * * 39 

39. Cap buff to yellowish or pale cinnamon at matunty; common with pund c rosa pine in the 

Southwest S. kaibahensis \ see Si granulatus, p. 502) 

39. Not as above; eilher found elsewhere orcapdarkerat mat urity S. granulat us & ot hers, p. 502 

40. Taste peppe ry (ehew on a small piece of tap) and base of staik usually bright yellow or pores 

brilliant yellow to intense green lsh-yelfow and associated with hardwoods (see Boletus, p.51 1 ) 

40 . N ot as above . . . „ , 41 

41. Staik typically white lo yellow (not brown or red) and not viscid or slimy; assoda ted with 

conifersfmaitily pine), pores not blueing when bruised 42 

4 1 . Staik viscid or slimy and cap sometimes yellow, or if not the n not as above ( see Bole tus. p. 5 1 1 ) 

42. Cap dark brown to reddish-brown to duil cintlfimOfi when young . * S\ brevipes, p, 50 1 

42. Cap whiUsh or at leas! paler than above when young 

S. pafluficepsA S , occidentalis {see S, hre vipes , p. 501) 

43, Fores and llesh typically blueing when bruiscd; spores ndged or otherwise omamented ..... 

. , T { see Boleieltus & A ustruboktus, p. 508 ) 

43. Pores and flesh not blueing; spores smooth , . . . , 44 

44 Cap fibrils pink to i eddish lo purpie -red; growing with white pine S. pie fus ( see S. lakei, p. 495) 

44. Nol as above; cap duli yellowish to orangish or pinkish-orange; especially common along the 

Gulf Coast S. deetpiem (see 5, lakei, p. 495) 

45. Veil sometimes forming a shght anntilus ( ring) on staik; base of staik often vinaceous-stained; 

common in western North America, includingihe Southwest S. Sibiriens, p. 498 

45. Not as above; veil typically not forming an annulus; common in eastem North America and 

also found in the Southwest . S. atneri canus ( see S. sibiricus, p.498) 

46. Cap small { up to 5 cm broad) and staik slcnder , . ..... S. helenae (see S utnbonafus, p. 498} 

46 Cap medium-sized to large; staik usually quite ihick S. punetatipes ( see 5'. granufotus. p. 502} 

S uillus cavipes ( Hollow-Foot) Color Plate 122 

CAP 3-12 cm broad, convex or broadly umbonate becoming plane orslightly uplifted; 
surface dry{mtf viscid), densely hairy-fibrillose, often with a suede-like or fdty texture; 
lypically dark brown to reddish-brown lo o range -brown or tawny (rarely paler), the 
margin and/ or tips of the fibrils often paler. Flesh firm, white or pale yellow, not blueing 
when bruised. PORES arranged more or less radially, large, angular(elongated); pale 
yellow becoming dark yellow or greenish-yellow, not blueing; tubes same color, usually 
decurrent. ST ALK 4-9 cm long,0.5-2 cmthick,equal orswollen below^dryjemon-yellow 
above the ring, colored li ke cap or pa ler belo w ; giand ular d otsabsent; lower portion hollow 
inside, al least in age; not blueing when cut. V El Lfibrillose-cottony, white, forming a thi n, 
fragile, fibrillose ring on slalk and /or leaving remnants on cap margin. SPORE PRINT 
dark oltve to brown; spores 7-10 * 3.5-4 microns, elliptical to spindle-shaped, smooth. 
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HABIT AT: Scattered to gregarious on gro und in late summer and fali* associated v^ith 
lareh trees; c ommon throughout the northern hemispbere whe rever larch occurs. I have 
seen it in Oregon and Idaho* but not in California. 

EDIBILITY: Edibie and "choice" according to some sources* but 1 find it bland. Its one 
saving grace is thai it isn’t as slimy as many slippery jacks. 

COM M ENT5: Also k nown as Boletinus cavipes * this is the oniy Suillus wit h a consistently 
hollow stem and d ry* densely hairy* brown to tawny cap. its growth with larch is alsodiag- 
n os i ic. F resh s peci me n s ha ve a n u n us ua lly clea n, p rist i ne a p pea ra nce tha t i s read i ly no tic e- 
able but difficult to describe (see color plate); the pate pores con t rast strikingly with the 
darker cap, making it one of our most beautiful boletes. Si nce larch does not occur in 
California, S. cavipes probably doesn't either. However, it is a prominent feature of the 
eoniferous f orests of Idaho* Montana, and the Cascades, as well as the northeastern 
United States and Canada. For oiher larch do ving bo le tes* see S. greviilei and the genus 
Fuscobo let mus ( pa rtic u ia rly F. ochraceoroseus and F. aeruginascens). 

Suillus lakei (Western Painted Suillus) Color Plate 124 

CAP 5-15 cm broad, convex becoming plane or shallowly depressed; surface covered 
with i eddis h- brown to brick-red to pinkish or tawny fibriis or fibrillose scales on a yellow 
to dingy orange or tan background; dry* but in one form viscid in wc! wealher beneath the 
fibriis* margin sometimes hung with veil remnants. Flesh thick* yellow* often discoloring 
pinkish when bruised. PORES large {1-3 mm in length)* sometimes radially arranged* 
yellow when young becoming dingy yellow or ochre and usually discoloring reddish to 
dingy reddish-brown where bruised or in age; tubes same color as pores, ad nate to de- 
current. STALK (12) cm long, 1-3 (4) cm thick, more or less equal* firm* dry, solid; 
yellow above the ring, usually with redd ish to brow n streaks belo w* giand ula r d ots absent ; 
interior usually staining weakly blue or green when cut* at least near base. VEIL white or 
becoming cap color* dry* usually forming a fibrillose ring or ragged zone on stalk, but 
sometimes disappearing. SPORE PRINT brown to duli cinnamon; spores 8-N * 3-4 
microns, spindle-shaped to elliptical, smooth. 

HABITAT: Scattered to gregarious on ground in woods; associated with Douglas-fif 
and common throughout the West where its host occurs. In the Rocky Mountains it fruits 
in the summer and eariy fail and is the most common bolete associated with Douglas-fir. 
In our area il is frequent in the fa II and winter* but is not as numerous as S. caerulescem 
and S. pande rosus, which also g ro w with Douglas-fir. It p refers poor* exposed solland 
of len fruits on road banks or in campgrounds. 

EDIBILITV: Ed i ble, but not choice. 

COMMENTS: This is one “slippe ry jade*' thal is not slippe ry except in very wet weather. 
The dark red to reddish-brown fibriJs or scales on the cap plus the presence ofa veil and 
association with Douglas-fir set it apart. When young it is quste attractive, the scales often 
being more pink then red. Heavy rain will wash tbem off, however, and gelatinizetheeap 
suriaee. Then the yellow to dingy orange -brown backgro und color predominates* making 
it resemble S. caerulescem and S, ponder o sus. In the Pacific Northwest it can also be 
confused withtwo larch-Iovers — S , cavipes, which hasa hollow stalk, and Fuse obole ti nus 
ochraceoroseus, which is more b right ly colored and has darker spores. The “Painted 
Suillus* of eastern North America* S. pie lus, is a si milar but more bright ly colored species 
associated with white pine. It has a dry cap with pink to red fibrillose scales* a somewhat 
longer stalk with similarly colored fibriis, and a soft* white* cottony annulus(ring). Itis 
edible and highly touted by some* mediocre according to ot hers. Another dry-capped 
eastern species* S. decipiens t has an orangish to dingy ochraceous to pmkish-orange* 
fibrillose or fibrillose-scaly cap. 



Suiihis caerulescens comme nly occurs wj|h Douglas-fir. Note the presence of a veil which may or 
may not form a distinet annulus (ring) on the stalk. A elosely related and eq u al ly common species, 
S. pondero sus, is shown in eolor piate. 

S uillus caerulescens ( Do ugla s-Fi r S uillus) 

CAP 5-18 cm broad, cønvex becoming plane or shallowly depressed; surface viscid when 
moist, with scattered fibrils, scales, orstreaks, eolor variable: dullcinnamon to yellowish, 
but most often duli reddis h-brown, orange-brown, oryellow-browntowanl the center and 
yellowishto buff near the margin, withdingy greenish stains sometimes de veloping i ncold 
weather; margin sometimes hung with veil remnants. Flesh thick, pale yellow or dis- 
cøløring pinkish to vinaceous. PORES yellow w'hen young, dingier in age, fairly large 
(1 mm or more in diameter at maturity) and sometimes radially arranged, not hlueing 
when bruised but often diseol oring dingy reddish-brown or brown; tubes same color, 
adnate to decurrent, 5TALK 2.5-10 cm long, 1 .5-3(4)cmthick n equal or tapered at either 
end, firm, solid, dry, yellow above the ring, fibrilløseand dingier below'and often mottled 
with reddish or brown stains and usually staining brownish alter handling; sometimes 
spotted but nol glandular-dotted; flesh near or at base usually stainmg blue or green when 
cut (sometimes slowly). VEIL white or pallid when young, becoming cotored likethecap 
in age, n ot s limy, usually formi ng a sligh t tod istinet ring on stalk ; ring fibrillose or ba nd like, 
median to superion SPORE PRINT brown to dullcinnamon; spores 8-1 1 * 3-5 microns, 
elliptica! to spindle-shaped, smooth. 

HABIT AT: Scattered to den se ly gregariouson ground under or near Douglas-fir; known 
only from the Pacific Northwest and California, very common. In our area it is sporadi- 
cally abundant, along with 5, ponderosus (see comments), from the fall through early 
spring, The largest fruiting is usually around Thanksgi ving. 

EDIBLLITY: Edible. It is generally listed as mediocre, but one collection I sampled had 
a rather pleasing lemony fla vor. 

COMMENTS; If you hunt Douglas-fir f orests regularly T you will soon rire of Tinding this 
mundane mushroom, The duli cinnamon to orange-brown or yellow ish cap, presence ofa 
veil, tendency of the stalk base to stain blue when cut, and association with Douglas-fir are 
key characteristics, A very sirmiar species, S* po/«ferorttS(COLOR PLATE 117), jsjust 
as common in our area and just as mediocre an addition lo a mcal. It differs in ha ving a 
viscid, yellow to orange veil (before breaking) and a smoother, viscid to slimy cap which 
ranges from reddish-brown to duli yellowish. Its name refers to its sometimes ponderous 
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size, and not to the faet that it isn’t associated with ponderosa pine. In faet, it is associated 
with Douglas-fir just like S . caerulescens, and the two sometimes mix company. A third 
very simdar species, S. imitatm, has a smooth viscid cap and shorter spores; it oceurs 
under co nifers in the Pacific Northwest. A darkordingy greenish variety fS, Imitatusvar. 
viridescens) also oceurs, and both S\ caerulescem and S. ponderosus can de velop greenish 
stains on the cap and stalk in cold weather. This in no way affeets their edibility, however. 

Suillus grevillei (Tamarack Jack) 

CAP 3-15 cm broad, convex to nearly plane; surface smooth, viscid orslimy when moist, 
often shiny when dry; color variable: deep red to reddish -brown with a yellow margin, 
varying to golden-yellow through o ut or yellow with a cinnamon- or rus ty-ti nged center; 
margin sometimes w-ith veil remnants. Flesh thick, yellow but often aging erstatning pink- 
ish to reddish; not blueing. PGREScreamy when young becoming yellow and finally dingy 
ochre or olive-yellow, not blueing but usually turning brownish or rusty where bruised; 
often somewhat radially arranged; tubes same color, adnate to decurrent STALK 4-10 
cm long, 1 -3 cm thick, equal or slightly thicker below, solid, firm, pale yellow w hen young 
but soon mottled reddish to deep brown orcinnamon below the velland often staining 
brown when håndled; glandular dots absent, VEIL yellowish before breaking, the under- 
side often viscid in wet weather; usually formi nga median tosupenorjcottony, whitish ring 
on stalk. SPORE PRINT oli ve-bro wn to duli cinnamon; spores 8-10 * 3-3.5 microns, 
eliiptieaf to spind le-shaped, smooth. 

HABIT AT: ScatEered to gregarious or in small dusters in woods or bogs, associated 
exelusively with larch (tamarack); common from late summer through earty winter 
throughout the northern half of the northern hemisphere wherever larch oceurs. It is 
very common in Idaho and Monla na and also grows on the eastern slope of the Cascade s 
(frequently in the company of 5“. cavipes), but is not known from California. 

ED1BILITY: Edible, bul like most slippery jacks, far from incredible. 

COMMENTS: Also known as S. elegans t this attraetive slipperyjack is easily told by its 
smooth golden-yellow to deep red cap, presence of a veil, absence of glandular dots on the 
stem, and monogamy with larch. In the West the cap tends lo bedark red to cinnamon, 
while in Europe and eastern North America it is yellower S, ponderoms and S . caeru - 
lescens are somewhat si milar but prefer Douglas-fir. Other species: S\ proximus of 
eastern North America is closely related, but its spore print is chestnut’ brown when moist 
and its stalk often stains greenish when cut open (at least below); it also favors larch. 

Suiltw grev a slippery jack that grows only with larch. Note slimy cap and prominent an nulus 
(ring), This is the eastern form with a golden cap; in the West the cap is usually reddish-brown. 



Sutf lus umbonatus is a small slippery jack that favors lodgepole pine. Note the glutinous (slimy) 
ring on the stalk and the rat her large pores. 

Suilius umbonatus (Umbonate Slippery Jack) 

C AP 3-9 cm broad, obtusdy convex becom i ng convex or plane, often with a low um bu, the 
margin sometimes uplifted in age; surface smooth, viscid or slimy when moist, often 
streaked, oli ve-buff todingy tan ordull yello wish-brown, often more oli ve i nage, es pedal ly 
toward margin. Flesh soft, pale yello w to bufT, bru ising dingy pinkish-brown. PORES 
large, more or less radially arra nged, pale yellow when young, dingy gree ni sh -yello w in old 
age, sometimes staining dingy pinkish-brown when bruised; tubes same co I or. STALK 3-8 
cm long, 4-9 mm thick, more or less cqual, solid, ustially siender; pale yellow or tan above 
the ring, same color or paler below, with pallid toyellow-brown, often obscure glandular 
dots; often brownish-stained where håndled. VEIL viscid -gelatmous, pale brownisfr, 
f omring a median to superior gelatinous ring on stalk. SPORE PRINT oli ve- brown to duli 
cinnamo n-bro wn; spores 7-11« 3. 5-4. 5 microns, elliptieal to spindle-shaped, smooth. 

HABIT AT: Scattered to gregarious or in small dumps under conifers, particularly lodge- 
pole and beach pines (Pinus contorta), often in large numbers; fruiting in the late summer 
and fail or early winter, western North America. It is comtnon in the Sierra Nevada and 
on the California coast north of San Francisco; it has also been taken m east er n Canada. 

EDIBILITY: Too gooey and gluey to be of valne, 

COMMENTS; This species is one of our most distinctive slippery jack s, easily recog- 
nized by its dingy yellow -brown to olive~buff color, frequently umbonate cap, viscid 
annulus (ring), and rather small, siender stature. The giand ular dots arc quite obscure 
when young but typically dark en as the fungus matures. It isclosely related to 5. Sibiriens 
and S. americanus* which, however, are more brightlycolored and have reddishscaleson 
the cap. Other species: S\ jlavidus is slightly yellower but otherwise similar if not the 
same; 5* helenae, found under lodgepole (beach) pine in Coastal Qregon, is also very 
similar but lacks a veil. 

Suilius sibiricus (Siberian Slippery Jack) Color Plate 1 16 

CAP 3-10 cm broad, convex to broadly convex or broadly umbonate; surface viscid or 
slimy when moist, bright yellow to du 11 yellow ish, olive-yellow, ochre-yellow, or dark yel- 
low, with scattered reddish to cinnamon-brown ur dark brown spots, scales, streaks, or 
patches of fibrils, especialiy toward the margin (but these sometimes washed ofTby ram); 
margin i nc ur ved and usually hung with cottony veil remnants. Flesh soft, thtn, yellow, not 
blueing but often staining vi naeeous or pinkish when bruised. PORES Iarge(l -2 mm wide) 
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when mature* often somewhat radial ly arranged, mustard -yellow becoming duller or 
darker(ochretoyellow-brown) in age, not blueing when bniised{buimay stain vinaceous 
or pinkish); tubes same color or dingier. STALK 3-11 cm long, 0.5-1 .5 cm thåck, more or 
less equal, often c urved, solid or sometimes hollow in age, yellow to ochre-yeliow, often 
staining vinaceous or brown when håndled and often vinaceous-stained at or in the base, 
glandulardots and smears present, often inconspicuous when young but typically brownto 
cinnamon and quiie conspicuous in age. VEIL cottony, whitish to pale yellow or in age 
sometimes brownish, usually remaining attached to margin of cap, but sometimes forming 
a slight ringon stalk. SPORE PRINT brown todullcinnamon-brown;$pores8-12* 3.5-4 .5 
microns, elliplical to spmdle-shaped, smooth. 

HABIT AT: Scattered to gregarious or duslered under conifers, associated with white 
(5-needle) pines; widely distributed, but especially common in the summer and fa 11 with 
western white pine in the Pacific Northwest and northern Ca lifor nia. lt is also fo und in 
the Southwest with south western white pine and limber pine .The very similar 5. amen- 
canus (see comments) replaces it in eastern North America. 

EDI Bl LIT Y: Ed i ble but thi n-fleshed , insipid , and slimy . Alexander S mith relates the case 
of one person who cannot even toueh it without suffertng an acute allergic reaction. 

COMMENTS: The combination of viscid yellow cap with reddish to brown spots or 
plaques, cottony veil, and glandular-dotted stalk make this one of the most distinctive of 
all the slippery jacks. The cap ts usually bright yellowindry weather and duller or dmgier 
when moist. The dose ly related S. americamts is often abundant with eastern white pine 
and also occurs in the Southwest. Its cap is often more s trea ked than spottedand its staik 
is usually thinner (3- 1 0 mm), plus it iaeks an annulus because its veil normally doesn't come 
intocontact with the staik (instead it extends in from the cap margin as a roil of cottony tis- 
sue). In the Southwest the two species seem to intergrade; the color p la te may represent one 
such “hybrid.” In the Sierra Nevada two somewhat similar species, S. ripar tus and S , 
megaporinm , are often common. Both have very large, irregular or even gill-like pores 
( up to 5 mm long and 3 mm hroad) a nd yellow to brownish caps with bro wn to rusty- bro wn 
scales, streaks, and/ or fibrils. ripar i tis usually has a well-developed staik while in S. 
megaporinus the staik is often poorly developedand off-centerandthecapis usually small 

S uillus subolivaceus (Slippery Jill) Color l’late 121 

CAP 4- 15 cm broad, convex orobtusdy umbonale becoming plane or broadlyumbonate; 
surface smooth bul often streaked or wilh flat tened dark er fibrils, viscid or slimy when 
moist; duil oli ve to olive-brown, grayish-olive-brown, dingy yeliow-brown, or dingy tan. 
Flesh pallid lo yellowish or linged olive-gray, not bruising blue. PORES fairly large at 
maturity, grayish-olive to grayish-buff or olive-buff when young and often beaded with 
clear droplets in wet weather, becoming dingy yellowish to browmsh-yellow in age (and 
droplets often drying black ish); not bruising blue; tubes same color or yellower. STALK 
6- 1 2 ( 1 7) cm long, 0.8-2 cm thick, equal or thicker below, solid, white or yellowish above 
the ring, whitish to brownish below: densely covered throughout with prominent pinkish- 
brown to blaekish giand ular dots and smears. VE! L membranous, whitish, with a gela tin- 
ousolive to brownish underside; forming a large band li ke, median to superior ring on stalk 
which may shrink considerably in age. SPORE PRINT brown to dingy cinnamon; spores 
8-11 x 3-4 microns, elliptical to spind le-shaped, smooth. 

HABIT AT: Scattered to gregarious under conifers, particularly western while pine; 
known only from western North America. In the Pacific Northwest it is of ten common in 
the late summer and fail. It probably occurs in California, but I have not seen it south of 
the Cascades. Similar species occur in eastern North America (see comments). 
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EDIB1L1TY: Edible, but of poor qua lity. 

C03V1MENT3: The large band like nng, overall dingy oli ve-brown to yellow-brown color, 
slimy cap, and very conspicuous giand ulardots on the stem which becomeblackishinage 
make this slippe ry jac k easicr to identify Ihan it is logri pi The giand ulardots are often qui te 
sticky and resinous and will stain your fingers brown more quickly than those of other 
slippery jacks, S. umbonatus is somewhat similar but grows with lodgepole pine and hasa 
gelatmous annulus (ring) and pale yellowish pores when young. S. iuteus is easily distin- 
guished by its reddish-brown cap and sheathing, purplish-tinged veih ln castern North 
America there is a group of “slippery jitls" with a yellowish to olive-brown cap and 
strikingly broad ( I -2 cm high), thick annulus that is baggy (flares at both the bottomand 
top ed ges) when young and band li ke in age. The most common nonhern member of this 
group is S. sublutem* Se ve ral specie såre common inthe South, i nc lud i rig S. cothurnatm, 
S, satmonicotor (m\h salmoiMinged pores), and S. pinorigidus. None are wonh cating. 


S uillus Iuteus ( S lip pery Jack) Color Pia te 1 18 

CAP 5-12 cm broad, obtuse or convex becoming plane; surface smooth, viscid or slimy 
when moist, often shiny when dry; typically reddish-brown to dark reddish-brown or 
chestnut-brown, butranging sometimes loward ycllow-brownorrust>-brown T especially 
in age, and some ti mes strea ked; margin often hung with veil rem na ni s. Fles h thick, white to 
pale yellow, not bruising. PORES minute, white at First, becoming yellow and fmallydark 
yellowish, often brownish-spotted in age; not bruising blue; tubes same color. STALK 3-10 
cm Iong> i -3 cm thick, more or iess cqual, solid, white to pale yellow above, often purpiish 
belo w or with a purpiish zone; prominent pinkish to brown giand ulardots and smears soon 
devcloping both above and below. VEIL sheathing the stalk, membranous, persistem, 
white above, purpiish to duli lilac below and viscid when wet; usuallyforminga large, often 
fiaring or sleevelike ring that turns brown from fal Ung spores. SPORE PRINT brown lo 
duil cinnamon; spores 6-10 * 2.5-3 5 microns, spindle-shaped to elliptical smooth, 

HABIT AT: Scattered to gregarious in cool wet wcather under conifers, pa rt ic ula rly pine 
bul a Iso spruce; widely d i stributed . 1 1 isa burida ru in pine pla nta tions in northeastern N orth 
America, and has also been reported from the Pacific Northwest and Southwest. A favoned 
as sociale is Scots pine ( Pinus sy I ves tris), and it may very well lurn up in Ca lifor nia where 
Scots pine has been plantcd. 

EDIBILITY: Edible and widefy collecled, thoughsomepeopleareapparcntly“allergic*to 
it. According to one source it is “the best of the slip pery Jacks" a classic case of damning 
with famt praise, if you ask mc. As in most slippery jacks, the slimy skin peels eff easily. 

COMJV1ENTS: This species is the “original" slippery jack, Le., the one from which all the 
others take their name. Itcan be told by its reddish-brow r n cap, giand ular-dotted stem, and 
sheathing veil which typically forms a prominent annulus (ring) on the stalk. The duil 
purpiish color of the lovver stalk or underside of the ring is also distinetive. S. boreaUs 
(see comments under S. pseudobre vipes) is a closely reiated westerner with no annulus. 

Suillus pseudobrevipes (Veiled Short-Stemmed Slippery Jack) 

CAP 5-15 cm broad, convex becoming broadiy convex or plane; surface slimy or viscid 
when moist, smooth or with a fcw patches of veil tissue near margin, but often appearing 
fihrillose or strea ked; dingy yellow ish to yellow-hrown, dark yellow-brown, or honey- 
colored, often becoming darker or more cinnamon in age; margin often hung with whitish 
veil remnants. Flesh thick, white to pale yellow, not blue ing. POR ES and tubes pale yellow 
to yellow becoming dingy yellowish in age, not blueing. STALK 2-8 cm long, 1-3 cm 



Suiltus p&udo b re wpes, a widespread slipperyjack withathm veil and inconspicuous giand ular dots. 
The veU may form a slight ring on the stalk and. or ieave remnants on ihe margin of the cap, oreven 
disappear entirdy, Thtse are rat her small specimens. 

thick, often rather short and thick, equal or tapered downward, solid, firm, white when 
young, yellowish in age; giand uKar dots absent or obscure when young but tending to 
become brown and more visible in age. VEIL whitetodingy lavenderor lave nd er-bro wn, 
usually f onning a median fibrillose ring on stalk, but the ring often slight or collapsed; 
sometimes forming a sheath over the base of stalk or merely leaving remnants on cap 
margin, SPORE PRINT brown to pale brownish; spores 7-9 * 2.5-4 microns, spind le- 
sha ped toelliptical, smooth. 

HABIT AT: Scattered to gregarious under pines (mamly p on de rosa and lodgepole); 
known only from western North America. In our area it fruits only in scattered localities 
with ponderosa pine, in the fali and winter, in the Southwest and Rocky Mountains ti is 
quiteabundant, however, and Fve also seen it in the Sierra Nevada. 

EDIBILITY: Edible. 

COMMENTS: This slippery Jack tends to have a short, stocky stem Uke ils namesake, 
5, hrevipes, but the presence of aveiland paler cap colordistinguishit. Sometimes the veil 
persists as a roil of cottony tissue on the cap margin instead of forming a distinet annulus 
(ring), leading to confusion with se ve ral species that typicaUy boast veil remnants on the 
margin of the cap bul not the stalk. These species include: 5, volcanalis, giand ular dots 
obscure, cap yellowish or tawny (or often with pinkish to reddish-brown areas), growing 
in volcanicsoil (often buried) with Jeffrey pine in Mt. Lassen National Park, California; 
S. brunneseens, cap white with the slime becomingchocolate- brown, glandu lar dots small, 
associated with sugar and lodgepole pines; S , borealis , cap dark brown, veil dull lavender 
or purplish (as in S. lutetts ), stalk glandular-dotted in age, associated with western white 
pine; S . giandutosipes, cap fibrillose and pale ochre to cinnamon, giand ular dots very 
conspicuous, locally co mmon in northern Coastal California; and S. Qlbidipes, whose cap 
is whitish to buff, brownish, or dull cinnnamon and has a roli of cottony veil tissue on the 
margin when young. 1 have seen enormous fruitings of the latter species under lodgepole 
pine in Oregon and Washington. 

Suillus brevipes (Short-Stemmed Slippery Jack) Color Plate 115 

CAP 5-J3 cm broad, convex becoming broadly convex to plane; surface smooth, viscid 
or very slimy when moist, often shiny when dry; dark vinaceous-brown to dark brown 
when young, often fading in age to reddish-brown, dull cinnamon, oreven tan (or in one 
form yellow-brown) and sometimes appearing streaked; margin naked, Flesh thick, white 
or often becoming yellow in age, soft, not blueing when brui&ed. PORES and tubes pale 
when young, becoming d arker ordingier yellow i n age and finally oli ve-yello w; not blueing. 
STALK 2-7 cm long, 1-2(3) cm thick, equal or slightly thicker below a nd often quite short; 
firm, solid, white becoming pale yellow in age; glandular dots absent or sometimes barely 
visible in age (ne ver. prominent). VEIL absent. SPORE PRINT brown to dull cinnamon; 
spores 7-10 * 3-4 microns, elliplical to spind ie-sha ped, smooth. 

HABITAT; Scattered to densely gregarious under conifers (particularly 2- and 3-needle 
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pines, also spruce); ve ry widespread and common. In thc West it is especially abundanl 
with lodgepole and bishop pines. In our area it fruils in the fali and winter but is en- 
co un te red infrequently* perhaps due to the superabundance of 5* pungem, 

EDIBIHTY: Edible and perhaps the best of our local slippery jacks which is hardly a 
complimcnL Reel the slimy pellicle (skin) before cooking it. 

COMMENTS: This widespread and often abundant slippery jack is best recognized by 
its smooth, slimy, dark brown lo reddish-brown cap( which may fade in age), absence of a 
vcil, and absence of obviousglandulardotson the slem. True to its na me, the stalkis often 
rather short, but it is a variable speciesand longer-stem med individuals are not unusual. 
The viscid cap and non-reticulate, more or less equal stalk distinguish it from Boletus; the 
cap is never olive-gray as in S. pungens , and therc is no veil as in S. pseudobrevipes, while 
S. granuhiu$&x\é its relatives have a distmetly glandular-dotted stem. Ot her species with a 
smooth viscid cap, no veil,andabsent or inconspicuous giand ular dois include: S.palHdi- 
ceps of the Rocky Mountams, with a white cap when youngthat becomes pale cinnamon 
or yellowish in age; and S * occidentafis, common under pondcrosa pine in the Southwest, 
with a paler(buff to light brown or pinkish-brown) cap that is not white when young. 

S uillus granulat us (Granulated Slippery Jack) 

CAP 3-15 cm broad , con vex to plane or slightly wavy; surface smooth , viscid or %'ery slimy 
when moist, often shiny when dry; cinnamon-brown to brown, orange-brown, rusty- 
cinnamon, or yellow-brown (but in some forms whitish when young), often streaked or 
m o tt led and paler or duller in old age; margin nak cd. Resh thi c k, sof i, white when young 
but soon pale yellow. PORES and tubes whitish when very young and often beaded with 
milky dr oplets, soon becomingbuff or yellow and event uallydingy yellowish or brown is h- 
spotted when mature . ST ALK 3-8 cm long, 0 .7 -2 ,5 cm thick , more or less equal, firm, solid , 
whitish when young, becoming yellow above and dingy cinnamon- or reddish-stained 
toward base; covered with pinkish to reddish-tan or brown giand ular dotsand smears in 
age. VEILabsent, SPORE PRINT brown to duli cinnamon or ochre; spores 7-10 * 2.54 
mierons, spindle-shaped to elliptical, smooth, 

HABIT AT: Scaltered to densely gregarious on ground under pines in the summer, fali, 
and early winter; very widespread and common, but replaced in our area by S, pungens, 

ED I Bl LITY: Edible, but bland (see S. pungens ). 

COMMENTS: This widespread slippery jack can be fou ndal most any where wherethere 
are pines. It is cl ose ly related to S. pungens, but lacks the olive-gray tones so character! s ti c 
of that species. The combi nation of glandular-dotted stem, slimy or shiny cap, and absence 
of a veil are quite distinetive, but there are a number of closely related species which are 
rathe r difficult to disti nguish ( fortunately, a II are appa rently edible). These variants, which 
are especially n urner ous and confusing in the pine forests of the Rocky Mountains and 
Southwest, include: S.fiavogranulatus of the Rockies, with a yellowish to dingy ochre cap 
at mat uri ty and larger pores; S, kaihabensis, common in the Southwest, with a buff to pale 
cinnamon or yellowish cap; and S* wasatehicus , with reddish pores when young that 
become yellowish in age. In the Pacific Northwest anot her species, S. purtetatipes, is quite 
common under various conifers, It also has giand ular dots or smears and lacks a veil, but 
is larger and thickcr-stemmed with larger yellow pores thal are often somewhat rad i al ly 
elongated and/ or dec urrem. Its flcsh is white and ils cap cclor variable: orange- brown to 
dark brown, dingy tan, pinkish-brown, gray, vinaceous-gray, or purple-tinged. S. mon- 
ticolus of the Sierra Nevada resembles S . granulat us but has a swollen or bulbous stem. 
S, placidus of eastern North America is very simi lar, but its cap remains whitish fora long 
time before darkening or turning yellowish- Also see S. albidipes (under 5. pseudobrevi- 
pes), which differs in having veil tissue on the cap margin when young. 



S uil lus pungens. Note slimy cap and presence of milky droplcts on pore surface øf yøungspecimens, 
plus the glandu la r-dotted stem, Cap color is variable (see color plate and description). (Joel Leivick) 


S uillus pungens (Pungent Slippery Jack) Color Plate 114 

CAP 4-1 8 cm broad, convex becoming broadly convex or plane; surface smooth, slimy or 
viscid when moist, often shiny whend ry; eolorextremely varia ble: usually white when very 
young bui soen oli ve tograyish-oliveand then becoming ye flow, tawny-ci ruta mon, rusty- 
brown, orange, reddish-brown, or often motlled and streaked with variouscombinations 
of the above colors; margin typically naked or witha slight roil of cottony tissue when 
young* Flesh thick, white when young, soon becoming lemon-yellow and soft, nol blueing; 
od or pungent or pleasant(somewhat bananaTikc). PORES white when young and often 
beaded with white to pinkish droplcts in wet weather, becoming yellow and finally dark 
yellow-brown or dingy ochre in age, not blueing when bmised; tubes same color. STALK 
2- tf> cm long, 1-2 (3) cm thick, eq ua] or with a slightly tapered orswollen base, firm, solid, 
white when young becoming yellow in age, with conspicuous reddish to brown giand ula r 
dots and smears. VEIL absent. SPORE PRINT oli ve -brown to duli cinnamon-brown; 
spores 9-10 * 3-3*5 microns, spind le- s haped toelliptical, smooth. 

HABIT AT: Scattered to densely gregarious orclustered on gro und near or under Mon- 
terey pine; apparently endemic to ourarea, but also occurring where Monte rey pines have 
been planted (it is a eommon *Tawn mushroom” in ourarea, often growing with Chroo - 
gomphus vinicolor and Hel ve Ila lacunosa ). It is most ab und ant in the fa U and winter but 
can be found whenever ifs damp enough. It is also quitc eommon under knobeoneand 
ponderosa pines — but apparently only within the geographical range of Monterey pine. 

EDI BI LITY : Ed i ble; d isdaincd by some d ue to its^harsh, unpleasant, subna use ous" taste, 
but prized by others. In my opinion its soft flesh and slimy texture are mueh biggerdraw- 
backs than its flavor. Sinee it occurs in such large quantities and is easy to identify, it is 
definitely worth experimenting with. To remove the slime, simpfy peel ofif the skin. 

COMMENTS: Locally this is our most prolific boletc, appearing in colossal numbers 
where ver therc are pines. The remarkable series of color changes it undergoes is apt to 
baffle the color-conscious beginner. On the other hånd, when sc veral individ uals are 
present it affords an i nstant means of recognition! It is closely refated to S. granulatus* but 
that species is never grayish-olivc when young. The glandular-dotted stem and milky 
droplets on the pore surface of young specimens are also distinetive. 

S. pungens vies with Hygrophorus eburneus and the ‘Tn sidi ous Gomphidius" (Gom- 
pbidius oregonensis) for the title of “Slipperiest and S lim test Fungus Among Us.“ An 
orga n ic ve rs i on of h ockcy or ca roms ca n be p la y ed o n a we i s urf ace , usi ng t hc ca ps of y o u tig 
S . pungens for pucks. Overmalure individ uals, on the other hånd, are more aptly called 
S. “spongens" than S. pungens — they Utcrally seethe with fat, agitated maggotsand sag 
with so mueh exccss moisture that they p ractical ly demand tobe wrung out like a spongc! 
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Suiltus fuscotomentosus Color Plates 119, 120 

(Poor Man’s Slippery Jack) 

CAP 4 -i 5 cm broad, convex to plane; surface dry, or viscid in age or wet weather, at first 
covered with olive-brown to dark brown or fuscous (deep grayish-brown) fibrils or small 
fibrillose scales{ i n this stage usually d ry), t he scales often sparser in age, rc vealing the paler 
(duli ochre to buff) background, sometimes more cinnamon-colored overall at maturity 
or appearing s trea ked; margin na ked, Flcsh thick, yeilow to pale orange or orange-buff, 
not blueing when bruised, taste mild toslightly unpleasam. PORES typically orange-buff 
when young and sometimes beaded with droplets,becomingyellowish-buff todarkdingy 
yeilow or olive-ycllow in old age, not blueing when bruised; tubes same color. STALK 
4-12 cm lang, 1-3 cm thick, equal or somewhat thicker below, solid, firm, pallid toyellow 
or brown ish-buff or often pinkish-orange to pale orange, especially toward base; glandular 
dots and smears present and usually conspicuous at least in age, often dongated, same 
color as stalk ordarker(brown to cinnamon). VEIL absent. SPORE PRINT olive-brown 
to duil cin na mon- brown, spores 9-12 * 3-4 microns, spindle-s haped toelliptical, smooth. 

HABIT AT: Scattercd to densely gregarious on ground under pines, often in large num- 
bersr; originally described from Santa CruzCounty, Caltfornia, but occurringin the Sierra 
Nevada and Cascades as well. In our area it is often abundanl in the late fail and winter 
under ponderosa, knobeone, and digger pine, while the very si milar 5, acerbus (see 
comments) fa vors Monte rey pine. 

EDIBILITV: Fdible, but slimy and insipid. In blind tastings of localedibleboletes, it has 
consistentiy placed last. Asked to rate each bolete on a scale of 1-10, several tasters gave 
it a zero and onc, a minus fivef 

COMMENTS: This com mon bolete resemblesS'. tomefttosus but does notstain blue.The 
pores are usually orange-buff when young, rather than white as in 5, pungens and S. 
granulat us. and the brownish to grayish-brown cap fibrils and absence ofa veil are also 
distinetive. The "Starvtng Man* s Slippery Jack,” S . acerbm t is a very similar species vvith 
a more viscid, iess fibrillose-scaly cap. It is supposedly associated exclnsively with Mon- 
terey pine, bul I wonder whether it is really distinet from S. fuscotomentosus. The degree 
of viscidity seems to depend on age and weathcr condilions, and Tve found specimens 
under Mon terey, knobeone, and digger pines which could be ref erred to c it her species. 

S uillus tomentosus { Blue-Staining Slippery Jack) 

CAP 5-15 (20) cm broad, convex to plane; surface dry, but in wel weather or age often 
viscid, at first covered with a dense coating of minute ha irs (fibrils) which break up to form 
scaltered scales and are often quite sparsc (or even absent) in age; fibrils or scales usually 
grayish-brown to brown (reddish in one form), sometimes pallid or buff when young; back- 
ground usually pale yeilow to yellow-orange, orange-buff, or dark duil orange; margin 
na ked. Flesh thick, pal] id toyellow, usualIyblueing(butsometimesslightly or si o wly) when 
bruised; taste mild or acidie. PORES dingy brown to dark cinnamon when young, 
becoming dingy yeilow to buff orolive-yellow in age; usually blueing at least slightly when 
bruised (al least in age); tubes yellowish to olive-yellow, STALK 3-11 { 1 5) cm long, 1 -3 cm 
thick, equal or thicker belo w, firm, solid, colored like background of cap or oranger, with 
numerous small glandular dots which may be same color or brownerand are often obvious 
in age; base sometimes reddish-stained. VEIL absent, SPORE PRINT dark olive-brown 
to duli cinnamon; spores 7-1 1 * 3. 5-4 .5 microns, elliptical to spindle-shaped, smooth, 

HABIT AT: Scattered to gregarious or in troops on ground under pinesand otherconifers, 
late summer through early winter; w idely disi ri buted, but especially com mon in ihe West, 
where itisone of the most common of all the slippe ry Jacks. I haveseenenormousfruitings 



Suittus wmentosus is a common and widespread species easity told by the tendency of its pores and , 
or flesh to stain bluish when bruised. Note presence of fibrillose scales on cap. Gider or rain-battercd 
specimens, however, may be practically bald (without scaics or hairs). 

in Idaho, Washington, northernGilifornia.and the Sierra Nevada,especially withlodge- 
polc pine and in mixed forests of aspen and pine. In our arca, however, it is large ly re- 
placcd by the similar S. fuscotomerttosus. 

ED1B1L1TY: Edible, and every bit the equal of S. fuscotomerttosus (see comments on 
iheedibiiity of that species). 

COMMENTS: The fibrillose to scaly cap, brownish pores whenyoung, absence ofa vcif 
glandu fa r-d ot ted stem, and tendency of the pores and. orthe flesh to stain b lue orgreenish- 
blue when bruised form a d isli neti ve combina tion of charactcrs. 1 1 is onc of thccom mo nest 
and most variable siippery jacks, with se veral slighily different color forms. Other species: 
S. variegaiits of Europe is very similar if not the same; S. ret kula tus is a rare, rcticulatc- 
stalked species that stains blue. 


FUSCOBOLETINUS (Larch Boletes) 

Medium-si/jed, Heahy, icrrtsirial boltles associated mainly *iih iarth. CAP ti sad, or if dry ihen 
fibrillose. PORES pallid lo ydlowish, gray, or grayish-brown, olien large and radially anrangeti 
STALK not usuaily reiicuhit v r gia ndu ht^dottrrd; nol sca broms. V Eli .preseru,frequentlyf omring 
an annulm (ring) on s ta ti,- SPORE PR IN I dark grayish-brøwn tu dark redtlitth-brunn to 
i hiR oiaw-hrown vr ckocohte-gmy. Spores ellipricaj m spind le-vhapcd t smooih. Cysiidia on inner 
surlaccs oJ lubcs sLmiing dark brown in KQH (polassium hydroxide). 


THIS small genus is an off-shoot of Suiilus. It differs principally in itsdarker spore color, 
and is included in Suiilus by some bolctologists. A veil is present in al! species but the stalk 
usually lacks glandular dots, The cap varies from smoolh and slimy to d ry and fibrillose. 

Fmcoboletinm species arc mycorrht7al mainly with larch or tama rack ( Larix). This is a 
helpful feature in Identification, though se veral Suiilus species (eg., S. greviltei and S * 
ca vipes} also grow with larch. Some Fuse obole ti nus species grow with other northern 
conifers, but their geographical range still corrcsponds to that of larch. As larch does not 
occur in California, Fuscobolelinus probably doesn't either. However, it could con- 
ceivably appear where larches have been plantcd. On ly two species are known from the 
western United States, and they are described here; most of the other species oecurinthe 
Northeast and Canada. Likc slippery jacks, they are edible but of mcdiocre quality. 
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Key to Fuscoboletinus 

1 . Stalk di sti net ly glandu lar-d ot tcd (ihe dois dark); known from Minnesota: rare . F . weaverae 


1. Stalk nol giand ular-doited (bul may have reddish spots uhen young); ootiimon 2 

2, I ubes and pores ycllow lo yellow-brown or yellow-olive when fresh 3 

2. Tubesand pores whilish to grayish or grayish-brown, nol ydlowish 10 


3, Cap 4-10 em broad, al flrst covered bycoltony grayish toyelloworred veil material which breaks 
up to form coarse scales, streaks, or plag ues; cap viscid beneath thc ved malerial and usually 
dark red to brownish or red-and-ydlow in age; partial veil witfe both a cotlony and a visrid or 
gelalinous layer; stalk with veil remnantsflike cap), usually a mixture of red, yellow,and or 
gray; pores and tubes yellou; associated with larch (tamarack), usually growing in bogs; 
found in ihe northcastern United States and Canada (a ve ry striking mushroom see Color 


FLate 1 26) F. spectobilis 

3 . N ot as above , 4 

4. Cap vist id or slimy when moist and more or Jess smooth 5 

4. Cap dry ( nol viscid) and Hbrillose or scaly . . 8 

5. hksh in Jower stalk staining greenish when cut ( see S uilius praximus under A. greviilei, p 497) 

S. Not as above 6 


6. Very comtnon with larch in both eastern and western North America; spore print olive-brown 
t o d u 11 ci n na m on (see S ni Hus grevi/tet p . 497 ) 

6. I ound in nonheastern U.S., Canada, and Alaska, usually with conifers otherthan larch. spore 

plint darker than above 7 

7 . Veil ( a nd stal k below vei I ) viscid; ca p re d -br own to mahogany, t he sia Ik i )f ten w i 1 h redd is h spots 

when young; found under conifers in Alaska, Canada, and northcastern L' .S. F. gtaruhJosus 

7. Nol as a bove; stalk dry (not viscid) F. sirtuspautianus 

R. Stalk Lypically bccoming hollow in Lower portion; cap color variable: daik brown to reddish' 
bro wii, tawny, etc.; spore prinL dark olive-brown to brown . . . . ( secSui/lus cavipes, p. 494) 

8. Stalk not normally hollow; cap rosy to dark red (but sometimes overfald with white) when 

fresh; spore print dark redd is h- brown to dark vinaceous- brown 9 

9. Stalk lypically 1-3 cm thick and cap 6-29 cm broad; known only from western North America 

- ■ * * - F. ochraceoroseusp below 

9 N o t as a bo ve ; i y picaily smal le r a nd easi ern F . palmter ( see F. vchracevroseus, belo w ) 

10. Cap only slightly viscid; flesh not blueing when bruised; pores usually elungated near ihe stalk 
or forming gill-like row$; found in the eastern United States and Canada, usually in bogs 
F. grise Hus (see F . aemgmasiens, p. 507) 

10, Not as above; cap viscid lo slimy when moist; flesh often (but not always) staining bluish or 

blu*sh“grcen when exposed; found in both eastern and western Nnnh America 11 

11. Cap more or Jess c h o cola te -brown when fresh; known from the eastern United States and 

Canada F . serotinus { see F. aeruginascens, p. 507) 

N . Not as above; w id esp read F, aeruginascem t p. 507 

Fuscoboletinus ochraceoroseus Color Plate 123 

(Rosy Larch Bolete) 

CAP 7-20 (25) cm broad, convex to plane or slightly umbonate, or in agethemarginsome- 
times uplifted; surface dry, densely fibriilose or fihrillosc-scaly and often uneven or pitled; 
rosy’ red to bright pink, butoften overla. id wilh whitish hai rs(fibrils), and often darkerand 
duller (trick-red) in age; margin sometimes yellowish and hung with veil remnants, Elesh 
thick, yellow or tinged pink under capcuticle, bruising slightly greenish-blue or not al all; 
taste often slightly bitter or acrid. PORES large, ciongated (2-5 mm long) and usually 
arranged radial ly; ydlow r becomingdark yellowto olive-ochreand finally dingy brown in 
old age, not bruising bl ue; tubes shallo w, same color, ad na te to decurreni . ST ALK 3 -7 ( 1 0) 
cm long, 1-3 cm thick, cqual or with an enlarged base (and often a flanng apex); solid, 
firm, yeilow(colored like pores) or with reddish to brownish stains, base often whkishand 
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fibrillose; apex often slightly reiiculale from tubes; glandular dots abscnt. VEIL 
membranous, white or yellowish, thin, sometimes forming a slight ring on stalk but more 
often dingmg to margin of cap. SPORE PRINT dark reddish-brown to dark vinaceous- 
brown; spores 7, 5-9 .5 * 2.5-3 mi c ron s, elliptical to spmdle-shaped, smooth. 

HABIT AT: Solitary to scattered or in groups on ground under conifers, associated with 
larch; known on ly from the northern Rocky Mountains and Pacific Northwest. I haveseen 
large fruitings in Idaho in September, butapparently it isn’t common every year. 

EDIB1LITY: Edible, but of very poor qualiiy due to the slighlly bitter taste. 

COMMENTS: The beauhful rosy- red to pink cap, radially arranged pores, prescnce ofa 
veil, and association with larch are the most distinctive charactersof this mostdistinctive 
bole te. Ttscoior is somewhat reminiseent of S uillus pictus, which grows with eastem white 
pine, and S, iakei, which grows with Douglas-fir, but the spore print is darkerand the stalk 
usually thicker. Other species: F * patuster of northeastern North America is somewhat 
similarfcap deep red) but much smaller and more slender, w r itheven larger pores; it grows 
in swamps and bogs. Another very striking bog-iover, F. spectabffis ( CO LOK PLATE 
126), is also restricted to the Northeast and Canada, One glance is usually sufficient to 
identify it (as evidenced by the color plate), bul see the key to Fuscoboletinus for details, 

Fuscoboletinus aeruginascens (Grayish Larch Bolete) 

CAP 3-12 cm broad, convex becoming plane or slightly umbonate; surface viscid or slimy 
when moist, smooth or streaked with fiattened fibrils, or at times with darker fibriltose 
scales, sometimes craeking in dry weather; grayish- white to gray, grayish-brown, oh ve- 
gray, ordingy yellowish, sometimes with darker sca les ordevelopinggrayishtodingyohve 
spots: margin usually hung with veil remnants. Flesh soft in age, white to yellowish, 
typically turning bl uish -green when b ru ised (bul often slowly or only ve ry slig h tly), at 
ieast in the stalk. PORES small and round when youngbut often rather large and somewhat 
radially arranged in age; white at first becoming gray to grayish-brown atmaturity, usually 
stainingbluetodingygreenish when bruised(but often on ty slight ly or slowly); tubes same 
color. ST ALK 4-6 (9) cm long,0.7d .5 cm thick, equal or tapering upward or sometimes 
pinched at base; solid, pallid or tinged olive above the ring, gray to olive-grayish to 
browmsh belo w and usually somewhat viscid; giand ulardotsabsent,apex often reticulate 
from tubes. VEIL membranous, white to gray or yellowish, usually forming a median to 
superior ring on stalk. SPORE PRINT dark reddish-brown or vinaeeous-brown; spores 
8-12 * 3.5-5 microns, spind le-shaped lo elliptical, smooth. 

HA BIT AT: Scattered to densely gregarious in woodsandaround the edges olbogs,asso- 
ci a ted wi i h la rc h ( or ta ma rack) a nd common whe re ve r la rc h occ urs- th e most wi des p read 
metnber of the genus. 1 n the Pacific N orth west it is often common i n the sprmgand again i n 
the late summer and fall; it probabty does not occur in California. 

EDI Bl LITY: Edible, but unappealing because of its shminess, thin flesh, and dingy color. 

COMJVIENTS: The whttish to grayish to yellowish cap, white (ne ver yeltow!) pores that 
become grayish in age, presence of a veil, a nd tendency to b ruise weakly bluish -green are the 
distinguishingfieldmarksof this undistinguished larch-lover. Il is likely to bemistakenfor 
a Suillus (and is even placed in that genus by some mycoiogists), but the spore print is 
vinaceous-brown. In eastern North America it often grows with F- spectahilis, a ve ry 
striking species desenbed in the key to Fuscoboletinus and shown in Color Plate 126, 
F. serotimis is a s i milar species with chocolate-brown slime on the cap; F- griseilus is 
co lo red like F. aeruginascens but does not normally b ruise bluish -green, has a more eonical 
and less viscid cap, and more eiongated pores. Both species are associated with lamarack 
(eastern larch) and are fairly common in the northeastern U.S. and Canada. 
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BOLETELLUS & AUSTROBOLETUS 


Medium-sized woodland bolctcs. CAP fie$hy,4ry or viscid, someiimcsarcolaic or scaly PQRL!i 
and lubn usiuill> (bue noe aJwav-s) yeilow, somctimes blueing whcn bruised. .STALK. flcshy but 
usuatiy long, s (ender, and more or (ess equal. latking gbndufor dot s ur dark staben hut often 
hmgitudmatiy r idged or jogge di y ret u ula te Vj-lL abstnl (except in ti ananas). SPORE PR IN I 
olivf 10 brown or c inna mon-bro wn. Spores elJiplical to spiiujle-s haped, lungiiudinally wnnkled, 
rid ged, grooved, or ^ wmged * ( Boletetiw) or miuulely pilt ed ( Au&toboletus f 

1 HESE are gracile (slender-stem med) boletes with ornamented spores (ndged or wrin- 
kleé in Bolet ellus, pitted in Aus trobole tus). The stalk is usually longm relation lothecap 
and not bulbous as in many species of Bole tus. In addition, it is often ragged iy or jagged ly 
reticulate or ridged. Both genera are centered in the troptes. In the United States they are 
most prevalcnt in the southeastern sector and along the Gulf of Mexico. A few species 
range north to Canada and west to Southern Arizona, but none have been found in Cali- 
formå. One Boletellus is depicted here, several ot her species are keyed out. 

Key to Boletellus & Austroboletus 

I. S talk smooth to fibrillose or scurfy bu i not re ben la te, jagged, or marked ly ridged; pores and 
flesh usually blueing when bruised; often growing at or ncar the bases of irees * . 2 

1 . Stalk markcdly or jaggedly reticulate or ridged; flesh and pores not blueing; lerrestrial .... 3 

2 . Veil presc nt w hen y o u ng, usna lly lea v i ng w h tie fl aps on ca p ma rgi n; cap eoa rse I y scaly or li br 1 1- 

lose-scaly; usually growing on or near pine trees B. ananas (see B. russellH, below) 

2. Veil abseni; cap often. areolate but not fibriliosc-sealy or shaggy B. chrysettferoides 

3, Cap and sialk whittsh lo pale yeilow or buff; stalk prominent ly and coar&ely reticulate; taste 

bitter; usually lound m sandy soil in Southern U.S. (subiropical) A. subflavtdus 

3. Not as above; cap and stalk darker or brighter , 4 

4. Cap smooth and vist id whcn fresh andmoist A. betala (see Bo letellus ntssellii, below) 

4 Cap nol visckl, olien areolate (eracked) in age B. russetfii, below 

Boletellus russeUii (Jagged-Stemmed Bolete) Color Plate 125 

CAP 3-9 (13) cm broød, convex to broadly convex or rarely plane, surface dry, yellow- 
brown to buffy-brown or olive-gray, varying to brownish, reddish, orcinnamon-brown; 
minutdy vel ve ty to obscurely scaly T often becoming areolate (breakmg up mto small 
scales) in age, revealing the flesh beneath; margin at flrst ineurved. Flesh yeilow, not 
blueing when bruised. PORES rather large (1 mm broad or more), yeilow whenyoung, 
greenish-yellow in age, not blueing; tubes same color. STALK 10-20 cm long, 0.8-2 cm 
thick, equal or shghtty thickened downward, typically long and siender, often c urved at 
base, coarsely retic ula te- la cc rate (ragged and deeply ridged) more or less throughout;dull 
reddish to reddish-brown orcinnamon; solid, dry or with a viscid base when fresh. VEIL 
absent SPORE PRINT dark olive to o ti ve-bro wn; spores 15-20 * 7-1 1 microns, elliptical 
to spindle-shaped, deeply ridged or wrinkled longitudinal ly, with a deft at apex. 

HABIT AT: Solitary, scattcred, or in small groups on ground under hardwoods (espe- 
cially oak) or occasionally eonifers; faulycommonin the summer and early fa 11 measiern 
North America, but rardy fruitmg in large numbers, It also occurs in Southern Arizona, 
like many other^eastern” species. 

EDI Bl LIT V: Edible, but ra ther soft and bland. 

COMMENTS: This distinetive bolete is easily recognized by its long, siender, lacerated 
(ragged or jagged) stalk (see the color plate), dry cap that is frequently areolate, and 
yeilow to greenish-yellow pores that do not stam blue, Another species witha long, slim, 
lacerated stalk, Austroboletus (-Boletus r Boletellus) betuia, differs in havinga smooth, 
viscid, yellow-orange to reddish-brown cap, a more Southern distribution, and pitted 
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spores. A not her so ut her ner, B viet ellus ananas , is qihtc di ffe rent. Il has a fibrillose to 
coarsdy scaly or shaggy, purplish to reddish (or sometimes yellowish) cap plus a whitish 
veil when young. The veil usnally leaves remnants on the cap margin rather than f omring 
a ring* The sialk is whitish to lan and smooth to slightly fibrillose, and the fleshand pores 
turn blue when bruised or cut. Neither of the above species is worth eating. 


PULVEROBOLETUS 

AS DET I NED here, Pul ver obole lus contains an awesome total of one common species* 
The prefix pulvero means pul venden I, w p hich in turns means “powdery/*' Il pertains to 
Ihc powdery to somewhat cottony orcobwebby consistency of the bright yellow ve il that 
covers the cap and sialk of the young fruiting body— a unique feature among the boletes, 
Some mycologists, however, broaden the genus concept to include veil-less species sucb 
as P. auriporus and P. hemichrysus (treated in this book under Bole tus). 

Pulveroboletus ravenelii (Veiied Sulfur Bolete) 

CAP 2-8 ( 12) cm broad, convex or nearly round when young, becom ing plane in age, sur- 
face dry to slightly viscid if wet, bright yellow with orange, pinkish, or reddish- bro wn tones 
developing at the center, especially in age; covered with yellow cottony or powdery veil 
material, at least when young; margin often covered with veil remnants also, Flesh thick, 
white to yellow, changing slowly to blue when exposed, then eventually yellow ish to dingy 
brown. PORES and tubes bright yellow r when fresh, becoming dingler or olive-yellow in 
age; usually bruising bluish-grcen, and then sometimes lurningdark brownish* STALK 
6-15 cm long, 0.5-1, 5 cm thick, equal to slightly irregular, often rather long; dry, bright 
yellow. powdery or cottony at least when young, except at apex, VEIL bright yellow, 
coEtony-powdery to cobwebby, leaving remnants on cap and cap margin and stalk (and 
sometimes a slight ring on stalk)* SPORE PRINT dark olive-brown lo brown; spores 
8-12 * 4-6.5 microns, spind le- s haped to elliptical, smooth. 

HABIT AT: Solitary or in small groups in woods; widely distributed, bul rather rare on 
the west coast. Inourarea I have found itin the fail and early winter in mixed woods of oak 
and pine and under manzanita, 

EOIBILITV; Like myself, not firmly established. 

COMMENTS: I was dumbfounded by the sight of my first Pulveroboletus, As boletes go 
it is an odd creature — agaudy misfit, anaudaciousanomaly. The brilliantyelJowcoitony 
ved which covers ihe cap and stalk when young sets it apart from all other boletes. I n old 
age or rainy weather the veil remnants may be obliterated, but the color and relatively 
long, siender stalk help ide nti fy it. Though rare in California, it is i nc lud ed here because 
itisso bizarre. If you should be(un)fortunate enough to fali on top of one, as I did, I would 
like you to know^ what it was. 

Ae umisually gracilc (long and siender) exampk of Pulveroboletus ravenelii The distmclive 
yellow veil is notclearly visible in this picture. 
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GYROPORUS 


Small 10 mcdiurn^iized, terre sin al bulciesi. CAP typkaily dry- PORPS paltid ar w hin bh h hen 
young. paU yettow toyello k in age. S TALK lacking scabersand gkndulai dois and lypically not 
rcticulalt; muath hølfow at nrnturit}, al len bi lo^ard ihe hasr VEIL nhxent ar rudimentary. 
SPORE PRINT frate yelluH tv yetlv h. S pores e I li pi ica I lo spindk-^haped, smooth. 


THE pale yellow spore print and hollow or partially hollow stem are the dist i net i ve 
features of this small genus. Fo ur species— all choice edi bles— are included in the key, but 
only one, G . casianeus, has been found in California, In addition to the generic charac- 
teristics, G , castaneus can be told by ltschestnut-brown to orange- brown cap, wht te to pale 
yellow pores, and often siender, uneven, similarly-colored, non-reticulate stalk plus its 
“fa i lure” to stain blue when bruised. 

Key to Gyroporus 

1 Flesh and pores quickly turning deep indigo-blue or violet- black when bruised or cut; cap 

yeUowish lo buff, dry, often sømewhat fibrillosc; pores whihsb becoming yellow ish; stalk 
colored Jikc cap, often thicker loward base, smooth or fibrillose; common tn sandy soiland 
woods in Gastern North America talso satd lo occur rardy in Pacific Northwest) G. cyanescens 

1 . Flesh and pores nol blueing when bruised . . 2 

2 Cap and stalk white i o yd lo wi sh o r ti nged pink o r a prieol . so men mes s p otted wi i h ci n na m o nor 

brown in age; common under oak and pine in soulheastem North America . G. subatbeltus 

2. Cap and stalk darker (lawny to orange-bro wn, chestnut- brown, wme-red, eic.) 3 

3. Cap more or less wine-red to burgundy; found under hardwoods in eastern North America 

* G. pnrpunnus 

3 . Cap brown t o ch cstn u t-br o wn io ora n ge- b ro w n o r tawny; w ides p read . G. castaneus, be I ow 

Gyroporus castaneus (Chestnut Bolete) Color Plate 148 

CAP2.5-7(IO)cm broad, con vex to plane or shallowly de press ed; surface dry, minutely 
hairy to smooth, sometimes with a delicate whitish bioom when young; color variable: 
chestnut-brown to brown, cinnamon-brown, orange-brown, or rusty-tawny. Flesh thick, 
firm, while, not blueing w r hen bruised. PORES and tubes white, becoming pale yellow ish 
in old age, not blueing. STALK 3-9 cm long, 0.5-1 (3) cm thick, often rather siender and 
more or less equal (but a robust form also occurs), sometimes thteker or swollen below; 
surface dry, uneven, brown to tawnyfcolored moreorless likecaporslightly paler); hollow 
or partially hollow at leas! at maturity (especially toward base). SPORE PRINT pale 
yellow r to yellow; spores 8-12*4. 5-6 micro ns, elliptical-oblong, smooth. 

HABIT AT; Solitary or in groups under oaks and other hardwoods; fairly common in 
Europe and eastern North America, but extremely rare in the West. I have found it only 
t wice in our area, under a tanoak in J uly (w hi le truffle-hunting) and under a large live oak 
in October. The siender form is the common one in North America. 

E DI BIL IT Y: E dible and highly estee med in Europe, but alas, hard to come by in our area. 
One day I was picking fairy ring mushrooms (Marasmius oreades) on a lawn. A ro und 
Polish woman came out and said the mushrooms I was picking were no good. Then she 
invited me inside, where she proceeded tostuff me with sour cream cookies (she thought I 
was too skinny). She showed mea pie ture of her son, who was in the navy. Then she gaverne 
a necklace of dried Gyroporus castaneus* They were her last ones, she said, and they came 
from “the oid country, where everything tastes better.” They made a fabulous soup. Sodid 
the Marasmius. 

COMMENTS: In the West it is unlikely to be confused with anything, as it is unlikely to 
be found. 
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Mfdium-sized to very large mosily icrrcsmaJ and mycoirhizal. woodland boldes. CAP fleshy, 
usualty rfry [bm sometimes vredd), somelimes aieolalt PORES and tubes lypically while, yellow. 
orange, rod. brøwn* or gray, oi«cn blucing whcnbruiscd, SI A[,K.Pcshy,somctimcs bulbous, ihicfc 
or Slcndcr, uf ten retuulatc but nut giandutar-dotied and Hiihuui dark staber s. VEIL absvnt. 

SPORE PRIM usually otive to oUve-brvwn ur bro^n, bot sortie times yellow-brown ør cmria- 
mon’brown. Spores spmdle-shapcd to clliptical, smooth. 

IF YOUR bolete is nol a Sut I lus, Fuseobotetmus, Leccinum, Tylopilus, Puheroboletus, 
Austroholetus. Bolete llus t Gyroporus, Strobilomyces , or Gastroboletus, then it*s pro- 
bably a Boletus. In oiher words, it is mueh easier Locharactcnze whata .Boletus isn'tthan 
what it is. There is neithera vcil nor glan du la r dots as m Sul Hus * ihc stem does nol have the 
dark scabers c ha rac leristic of Lee rinum, the spores are neither yellow as in Gyroporus nor 
reddish as in Tyiopilus, nor are they ornamented as in Boletellus and A ustroholelus. 

As such Boletus is a large and varied genus thatsplits nicely intotwo natural groups. The 
first group includes the hefty familiar forms like B. e dulis, and can be subdi vided into 
those with white pores whenyoung(e,g., B edulis), those with red pores (e. g., B, satanas), 
and those with yellow pores (e.g., B. appendiculatus). The stem is usually thick, some- 
times bulbous, and often reiieulaie, the pores small (up to I mm broad), and l hed i ffere ni 
species are relatively easy to distmguish in the field. They are fairly fmicky as to Iheir 
mycorrhizal mates and have excecdingly Fickle fruitmg habits. For instance, in ourarea 
heavy early rains may elicit a bumper crop of nearly every species, whereas if the rains 
are delayed until December, they may not fruit at all! 

Species belonging to the second group (the genus Xerocomus of some books) tend to be 
smaller, with a dry, minutely vel vety (subtomentose) cap. The pores are often large (1-2 
mm or more in diameter), and the stem is relatively siender (or at least not bulbous) and 
not retieuiale or only very coarsely so from decurre nt tu be walls. Members of t his group are 
more cosmopolitan than those in the first group — that is, they oceur in a wider range of 
habitats and may even grow on rotting wood, They tend to have a mueh longer growing 
season and more dcpcndable fruiting habits, but seldom appear in large numbers. 
Identifymg them is often difficult withou! resorting to Chemical and microscopic 
characters, bul few species in the group are good edibles. 

Boletus boast s some o f the finest and most flavorful of all the fleshy fungi (see photo on 
p. 512). First and foremosl, of course, isthatfabutousfunguschenshed by the Europeans 
above all olhers — the king bolete or cepe, B . edulis. Its sister species, B. barrowsii and if. 
aereus , are also excellent, and the butler bo letesfif- appendiculatus and if, regiwj^areiittlc- 
known local treasures. On the ot her hånd, some species are biUer’tasting(seecomments on 
the edibility of B. “marshii' 1) and ot hers, such as B. satanas, are so poisonous that their 
consumption can result in hospitalization, A general rule of thumb is toavoid all those 
species whose pores bnnse bluc. But this rule ehminates roughly half of all Boletus species 
{indudingsome% r ery good ones such as B. appendiculatus) , and at leasl onthewesteoastil 
can be amended to: avoid all those blue-staining species with pink, red, or orange pores, 
Howcver, this does not mean that you should munch on those with out red pores 
indiscriminately. The edibility of some species has yet to be establishcd and many (even if. 
edulis) can cause st omach upscis if not thoroughly cooked. 

Even in its modern “restricted*' sense, Boletus is the major genus of boletes. It is espe- 
cially numerous and diverse (over 100 species) during the humid summer months in the 
hardwood forests of eastern North America. On the west coast, however, the rains come 
during the cooler months of the year and the Boletus flora is mueh smaller, with only 
about 40 known species. Our oak-madrone woodlands boast a modest but unique 
bolete bounty Prominent species mclude B. satanas. if. erythropus, B , amygdalinus, B. 
appendk ulatus. B. regius, B, aereus. B. burrowsii, and B.Jlavipvrus (alo ng with Lecc inum 




Five delectable species of Æoije'ru.sfgathered the sameday!): B. regius, three at top left; B. barrowsa, 
three at top right; B. aereus y three at bot tom right; B. ap pendu ula tus , small bution al bottom and 
the one just ahove il, and B. edults, two al bottom left. The smallest boJctc in this picture is about 
10 cm (4 indies] high! All of the se species fa vor hardwocds (at least in o ur area) except B. edulis. 


manzanitae)- Pine fores t s, on Lhe other hånd, are fa v o red by B. edulis, which can be har- 
vested by the bushel under favorable c o ndi ti o ns, Bolet us species are easily p reserved by 
slking and d ry in g, but remem ben if you sh o uld stumble in to a "Bole tus bonanza,” take 
on!y as many as you can use. This will allow others ( namely mej to share your Jutk, and 
aside from the good social practice it builds. it will test your will power to its limits? 

More than 30 species of Bule tus occur in California. Nineteenare described here, plus 
three extralimital species. Don^i bc inlimidated by the apparcnt lenglh of the key it is 
actually composed of two separate keys that divergc at couplet£7: one key to western 
species and an ot her to eastern ones. (Since Bolet us is such a prominent group in eastern 
North America, 1 have keyed out many of the more disti net i ve and common species that 
occur there.) If you happen to bc in Southern Arizona, Southern New Mexico, Mexico, 
or other regions where lhe eastern and western f ungal floras overlap, try lhe key to western 
species first; if ihat doesn’t work, then try the key to eastern ones(eoupIet#42). 


L 

2 . 

2 . 

3, 

3. 

4. 

4. 

5. 

5. 

6 . 

6 . 


Key lo Boletus 

Growing on earthballs ( Scleroderma species), fruihng body small lo medium-sized, usualiy 

rat her soft; es pedal ly eummon in Southern tat ttud es , , . B. parasittens 

Growing on ground or wood, not on earth balis _ 2 

Tasie distinetly acrid (peppery) when a small piece of the cap ischewed; fr uiting body typieally 
ral her small, wilh bright yellow mycelium at base of s talk . . B. piperatus & others, p. 517 

Not as above (but taste may be bitter or sour) . , 3 

Growing on or near wood or in sawdust(especially coniferous) 4 

G rowing on ground 7 

Cap yellow lo ochre(or devclopmg rus ty -o range tones toward center in age); poresand flesh 

bluetng when bruised; olten in groups or duslers; spores short-elliptical .5 

Not as above . 6 


Pores reddish to reddish-brown when young; cap at first powdery . B . hemichrysus 

Not as a bove; pores typieally yellow ...... B. sphaerocephatus 

Cap and stalk dark reddish-brown to maroon-brown or chocolate-brown; cap plushhke or 
fibnUose-scaly; stalk usually long and often streaked or lined; pores yellow to olivc-yellow, 

not bluemg when bruised; fo und on or near northern comfers B. mirabilis* p. 52 1 

Not as above 7 
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7. Found in western Norih America (Rocky Mounums, Southwest, and westward)* S 

7, Found in eastern Norih Amcnca(easl of Ihe Rockits, aiso Southern Artzona}* 42 

8. Pore surture red, pink, vinaccous, or orange whenfresh( but may be yellow ish ordmgier in age, 

or in one case yellow when young bccoming red mage); pore sut face and flesh usually turrung 
blue or blue-black when bruised or cut . . . . - - 9 

8, Pore surfaee yellow to oli ve, brown, white, etc., but not red or orange, pore surlace may or 

ma> not turn blue when bruised * * 15 

9 . S talk dis ti net ly teticulate ( netted ), al least over up per portion . 10 

9. S talk not reticulate, or on ly very slightly so from dec urrent tube walls . . . . . . 13 

10. SLaJk equal to bulbous, usually ai kast 2.5 cm thick aL apex; reticulation on stalk usually red 
or pink or vinaceous(but may be stained olive or brown by spores); widespread in West l I 

10. S talk equai or slightly thicker below, typically l -3 cm thick at apex; reticulation red or not red; 

found o nly in parts of the Southwest (eg., Southern Arizona) . . . . . 4b 

1 1 Stalk with an exaggerated basal bulb; cap whitish to grayish to olive-buff, or sometimes sui- 
fused with pink in age; associatcd with oak . /?♦ satanas, p. 527 

1 1 . Stalk equaj or swollen below, but without an exaggerated bulb; cap some shade of brown or red 

(or in one variety, pallid); associated mainly if not exe lu si vely with conifers , 12 

12. Cap brown lo ohvc-brow r n or yellow -brown (not often reddish); pores often yellow when ve ry 

young; found in mountains B. haematmus { see B, pukherrtmus, p. 528) 

12. Cap brown lo reddish-brown; pores never yellow ......... B. pulckerrimus & others, p. 528 

13. Cap intense ly yellow, quite large; rare . B. orov illus ( see B. erythrupus, p, 526) 

13. Not as above; common 14 

14. Fiesh changing to blue slow ly or not at all when mushroom is cut open; cap usually areolate in 

age; not common B. mendoeinensis ( see B. chrysenteron, p.519) 

14. Flesh blueing quicfcly when cut; cap not normally areolate . . B. erythropm &. others, p. 526 

15. S ta lk ty pical I > lo ng n re lali vel y sle nd e r, a nd scurfy o r mi nulely a ca ly ( a s i n Lee*, m urn ); ca p y e 1 1 o w 

to ochre, reddish- orange, or cinnamøn; pores yellow, not normally blueing when bruised; 
mre ( reponed from no riher n Idaho and the Southwest) . 67 

15. Not with above features; common . 16 

16. Cap viscid or slimy when moist, emnamon-brown to chcstnut- or reddish-brown; potes an 

intense, brilliant yellow oi greenish-yellow, not blueing when brmsed; stalk not reticulate or 
only slightly so (but sometimes ndged) B.fkniporus, p. 522 

16. Not as above; cap not viscid, or if viscid then nol as above 17 

17. Stalk entirely or partially pink to red to dark red (or wilh red f Lakes or granules) 18 

17. Slalk white to buff, yellow, or brown (i e., lacking obvious red tones, but may have reddish 

to cinnamon-brown slams, especially near or at base) 27 

J8. Cap red to purple-rcd, pink, or at urnes redd is h- brown (but SomeUmes over la id at tirsi with 

oli Vt-y ello w to olive-gray to o li ve- brown hairs or fibrils) 19 

18 Cap not markedly reddish (but may be dark brown or black with a slight reddish cast) ... 22 

19. Cap small (2-5 cm broad), red to dark red lo purplc-red; stalk less [han 1 cm thick; poresand flesh 
ty pital ly not blueing when bruised, rare B. coccy^inus i see B . bicaior, p. 521) 

19. Nol as above 20 

20. Cap and stalk red or reddish; known only from the Southwest ... B. bicolorJk others, p 52 1 

20. Not as above; common m the Pacific Northwest and Caiifornia. but not in the Southwest; stalk 

usually only partially red 21 

21 . Associated wilh live oak in central and Southern Caiifornia . . B. dryophilw, p. 520 

21 . Associated wilh nort hern conifers ff. smitka{%tc B. dryophilus, p. 520) 

22. Taste distinetly bitter (chew on a small pjece of the cap), even when cookcd; stajk at least 2 em 

thick at apex 23 

22. Not as above (but taste may be aeidic or sour) 24 

23. Upper part of stalk typically reticulate (often finely so) B. calopus, p. 523 

23. Stalk not reticulate or only obscurely so at the very apex B. rubripes, p. 524 

24. Cap black to blackish-hrown to deep olive-gray when fresh, often developinga slight reddish 

cast toward the margin (especially when wet) and s orne ti mes fading in age; s ut face of cap not 

typically areolate, but occasionajly becoming so in age B. zelleri, p. 518 

24, Cap dark olive-brown to olive-gray to brownish, tan, etc.; surface often areolate 25 

*ln icg lu ns wbere ihe rastern and western hi ngal floras overlap (eg., soudiern Ari/ona), try bolh choices! 
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25, Fruiting boåy medium-si/ed to large (cap 6- 1 & cm broad); flesh in base of stalk not normally 
reddish; sports not trtincate; found under mountain conifers . B^f ragrans 

25 . N ot as above; fruiting body small lo medium -sized, or if larger than more cotnmon along t he 

coast and flesh in base of stal k ofien reddish; spores truncate or nol iruncate; eommon . 26 

26. Cap when areolate usually showing pink or reddish tints in the cracks; stalk typically rat her 

siender fless than 2 cm thick); cap medium-si/cd (usually less I han 9 cm broad); spores 
not iruncate ........ B* chrynenteron. p. 519 

26. Not as above; cap when areolate may or may not show pink or reddish tints; size and shape 

of fruiting body variable, but sometimes more robust than above species (stalk 1-3 cm thick, 
cap 5-1 5 cm broad ), spores ofien amy lo id onruncate(appearingchoppcd offat oneend) when 
viewed tinder the microscopc B. truncatm&, othersfsec B. ihrysenteron, p. 519) 

27. Fruuing body medium-sized lo large; stalk 2 cm thick or more, often bulbous or t bh ker below 

( but often not); pores small (mostly less than 1 mm broad) 28 

27. Fruiting body small to medium-sized; stalk usually 2 cm thick or less at apex, or if thicker 

then pores al Jcast 1 mm broad; stalk usually c qua I or tape red below (not bulbous) ..... 3b 

2b . Pore surface whitish when y oung, becoming yellowish, greenish, or bro wn mage and not blueing 
when bruised; stalk dislinclly reUculate (netted) at least over upper portion; flesh white or 
t i nge d red d i s h , no t bluei ng ( o r so met i mes b l ue i ng s Ug h tl y W he n t u bes a rc peeled off) ... 29 

28. Nol as above; if stalk relieuiate then pores not white when young and/ or pores blueing when 

bruised * . - * * 31 

29. Cap white to pale grayish or dingy buff, usually dry; associated mainly with oak in central 

Califomia, with pine and other conifers in the Southwest B. barrowm, p. 529 

29 . N ot as above; cap typically darker ( bul may be whilish while still under the duff) .30 

30. Cap dat k bro w n to blackish-bi ow r n beneath a t hi n whitish bioom when young (but ofien fading 

lo cinnamon-brown or paler in age); associated with hardwoods B. tierem, p. 531 

30. Not as above; cap bise nit- brown to yellow-brown* cinnamon-brown, brown, or dark red; 

associated mainly with conifers but also with oak and other trees . B . edulis & others, p. 530 

31. Taste distinctly bitter (chew on a small piece of the cap). even when cooked; stalk typically at 


least 2 cm thick at apex 32 

31. Not as above (bul may taste slightly sour or acidic) 33 

32. Found under northern conifers; stalk usually reticulatc B. con if er ar am ( scc B. calopus, p. 523) 

32. Found mostly with oak in Califomia; stalk not relieuiate B. *marshi i r n p. 524 

33. Stalk distinctly relieuiate, at least over upper portion 34 

33. S la Ik ty pica I ly no t ret ic u lale, fo u nd unde r m ou n ta i n conlfer s B - f ragrans 

34 Stalk yellow to buff (at least when fresh), sometimes with reddish slams below 35 

34 Stalk brown, or whtte with brown fibrils (apex sometimes yellow) B. fibrillosus, p. 523 

35 , Cap dark brown w r htn fresh; pores and flesh not blueing when bruised 


B . sp. (unidentiFied) ( [sce B. JibriUosus, p. 523) 

35. Nol as above; pores normally turning bluc when bruised (but may not biuc in button stage); 

flesh in very base of stalk often tinged pinkish or vinaceous; cap pink, red, brown, tan, or 
yellowish, but nol normally dark brown 36 

36. Cap with distinet fibri Ilose scales, especiaUy in age; associated with mountain conifers ( parti- 

cularly fir) B. abieticota (sce 8 . appendfcutatm, p. 525) 

36, Associated with hardwoods, or if with conifers then cap lacking obvious scales ......... 37 

37. Cap usually brown to reddish-brown, sometimes yellowish B. appendkukitm, p. 525 

37. Cap reddish to pink or rose-colored, sometimes with yellow B. region, p. 526 

38. Flesh, stalk, and pores staining dark bluc almost instamly when exposed; cap duli brown to 

dark brown; stalk usually yellow at apex and brownorreddish-brownat base; pores yellow to 
oli ve; rare in Califomia, more eommon in the Pac ilte Northwest B. puiveritlentm 

38. Not as above 39 

39. Spore printambcF-brown to bnghLyellow-brown; cap vinaeeous-brown to dark brown, yellow- 

brown, tan, etc., often with paler spots; pores whitish to buff or pale tan; reported from the 

Southwest (but mainly eastem m distribution) B. afftnis 

39. Not as above; spore pnnt typically brown to olive or olive-brown 40 
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40. Cap brown to dark brown or blaekish; stalk pallid lo buff (oryeilowish at apex); pores brilhant 

yeilow, nol blue mg when bruised B. eitriniporns ( see B. ftbrilfo&us, p 523) 

40. Nol as above; pores lypically yeilow but nol as br il liant ly c o lo red as above 41 

41 Cap usually exlensivdy fissured (areolate) by maiurity .... B . chrysenteron & others, p. 519 

41 Cap not usually arcolale, but somelimes shnwing a few craeks in age, espeda Ny near margin 

, , . .... B. subiomentosus & others, p. 51 7 

42. Pore surface dark red lo bright red* orange, orangc-brown, red-brown, or dark ydlow-brown 
when fresh (may fade lo yeilow in age) 43 

42 . P o re surface w hi le t o yc I lo w , oli ve , gray is h , etc .when i res h ( b u i so met j me s b r u w n rn age ) 49 

43 . Pore surface redd ish-brown to dark yeilow- brown or orangc-brown when y oung, or if not then 

Iruiling body rather small and nol blueing whEn bruised 73 

43 Pore surface dark red to red, blidt -red, or orange; medium-sized to large, usually blueing 44 

44. Cap whitish lo buif, grayish-olive, or sometimes tinged pink, stalk neither bulbons nor mar- 

ke d ly re lw utate; f o und und e r so ut hern ha rd wo od s B. piedmontertsis 

44. Not as above; cap typicalJy darkcr or brighter than above 45 

45. Stalk lypically reticulate, al least over upper portion 46 

45. Stalk not reticulate or somelimes shghtly so at apex, but often scurfy from mimerous mi nute 

grandes or dois 48 

46 Cap y e LI o w to ol i ve- br o w n , b ro w n, o r redd i s h-b ro w n B. hindus ( see B. pukherrimus, p. 5 28 ) 

46. Cap deep red to bnghl red to rosy-red, at least when fresh 47 

47. Cap viscid when moist; pores dark red, somelimes with yeilow d roplets; stalk very coarsely 

reticulate nearly to the base B.frostii , p. 528 

47. Not as above; cap not viscid or only shghtly so; stalk only fine ly reticulate 

..... H . f lammans & B. rubrofIarnmeux{^cc B.froslii. p. 528) 

48. Cap red or rosy- red . B. bicolor var, boreatis { see B. bicolor t p. 521 ) 

48 Cap yeliowjsh lo brown or rcddish-brown . - . 

B. ery (bropils, B . aubvelutipes , & others (see B. eryihropus r p. 526) 

49, Cap white or pallid, at least until old age . 50 

49 Cap more highly or deepiy colored, at least when young 51 

50, Stalk white or whitish, usually not reticulate (bul somelimes shghtly so); very common under 

hard w ood s; laste mild to billet . . . . B, palhdus 

50. Stalk al least partially red or with bnghl red to pink reticulalion; taste bitter . . . . B. in ed irfis 

51. Pore surface and/ or flesh lypically stamrng blue, blue-green, or bJue-black when bruised or 

cut (but sømctimc$ slowly or weakly) 52 

51. Neither the pore surface nor the fksh blueing when bruised 60 

52. Fresh fruiting body bnghl yeilow lo lemon-yellow (but cap may be yellow-brown at center or 

streaked with red), quickly stainmg blue or blue-biack when bruised or cut; stalk somelimes 
reticulate but usually not B. pseudosulphureus 

52. Not as above 53 

53. Cap biighl red to rose, pink, or rusty -red when fresh (may fade in age) 54 

53. Not as above (but cap may show shghl red or pinkish unts) ■ ■ ■ ■ 56 

54 Stalk siender (usually less t han 1 cm thick) B. riibetlux& others ( see B. bicolor , p. 52 1 ) 

54. Stalk usually 6.8-3 cm or more thick 55 

55. Stalk distincUy reticulate, at least over upper portion B. speciosus{set B. regius, p. 526) 

55. Stalk nol reticulate or only slightly so from decurrenL tube walls B. btco/or& others, p. 521 

56. lasLc decidedly bitter (chew on a small piece of the caph even when eooked; stalk typically 

at least 2 cm thick; not common B. calopus, p 523 

56 Not as above (but taste may bc slightly acidic or sour) 57 

57. Flesh, stalk, and pores staming dark blue almost instantly when exposed; cap duli brown lo 

daik brown; stalk usually yeilow at apex and brown or reddish-brown loward base; pores 
fairiy small, yeilow to oli ve-yeJ lo w; stalk lypically not reticulate . , B, pulierutentu\ 

57. Not as above (but may stain blue to blue-green) 58 

58. Cap lypically arcoiatc (exiensively fissured or crackcd) at maiurity; stalk entirely or pailially 

red lodark red (or with red fibrils or granutes) 59 

58. Not as above; cap not areolate or only occasmnally so andf or stalk lacking red 66 
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59 Stalk seurfy from small rough seales; spores striate under ihe mieruscope; often growing al 
the bases of treos * , . . * {see BoleteUméc Auxtrobotetm . p. 5QB) 

59. Not as above; spores not stnatc; usually found on ground , , B. chrysenteronA. others, p. 519 

60 . Cap rosy or pink w hen fresh (but often fading to tan in age); sialk not reticulate; stalk base brighi 

yellow inside and out; pores whitish when young (set Tylopiius. p. 532) 

60. Not as above 61 

61 . Pore surface white to grayish when young (but usually yellowrsh, brownish, grayish, orgreemsh 

in age); stalk distinelly reticulate (nettede al least over upper portion; ilesh white or tinged 

reddish; spore prmi olive lo brown but not yellow-brown 62 

61 Not as above; ports diffcrcMty colored and, or stalk not re tie ula te or only fa ml ly soatapex 64 

62. Cap grayish (or with darker fibrils) when fresh; pores while beeoming gray to grayish- brown 

in age; common under hardwoods B. griseujlsee B , or na tipes, p, 522) 

62. Nol with above features; pores not typitally grayish in age 63 

63. Cap tan to gray -bro wn T dark brown, or yellow-brown, dry, often areolate in age; tap and stalk 

withuut purplisil tones; assoeiattd with hardwoods B. raropfifsee B aereus, p. 531) 

63 Nol with above combination of features (but may have some of tbem), found with hardwoods or 

conifers B. edtdis & others, p. 530 

64 Cap and stalk bright orange-brown lo golden-o range; fa irly tommon in North Carolina and 

adjaceni art as, bul txact distribution uncertain . . B u u rif lu tn m eus (set B omaiipes, p. 522) 
64 Not as above . , . * 65 

65. Cap and stalk viscid or slimy and yellow, or ir not then pores brdliant yellow to hnght grtenish- 
ydlow; not large * * . . . 75 

65. Not as above (pores often yellow but nol intensely so) 66 

66 , Sta Ik ty p ically 1 ong, re la i i vely si ende r, a nd sc u rfy o r mi n ui el y scal y as i n Len irtum; ca p y el lo w 

to oehre, reddish-orangCj, or einnamon; pores yellow, not normally bluting when bruised 67 

66. Nol with above features 6f( 

67. Dois or minul t sea les on stalk reddish; tap usually vist id (sømetimes ih in ly so) when moist 

if. longkur vipes & B + rubropunetus 

67. Not as above; stalk yellow B. subgtahnpes 

68. Stalk largely yellow to buff when fresh (but may develop brownisb to einnamon stains from 

the base upward, espeda] ly in age) 69 

6k. Stalk typieally brownish to reddish, tan, etc., or whilt with biown tones, even whtnfrtsh 71 

69. Sialk prommtntly reticulate throughout or nearly thioughout; pores small (about 2 per mm); 

tasie mild or bitter; found under hatdwoods if, ornatipesék others, p 522 

69. N ot as above; stalk not reueulait and / or pores larger; taste usually mild 70 

70. Cap often with brownish to reddish hans or small scales on a yellow ish to orange-buff back- 

gi ound. usually vistid bentath hairs when wet (hairs may beabsentinage) (set Suilius, p. 491 ) 

70. Notas above . . . B. subtomentosus & others, p. 517 

71 S pore print yellow- brown or amber-brown; cap yellow-brown to reddish -brown ordark brown, 

often wilh paler spots; pores whitc to bulf or pale tan or yellow B. afjinis 

71. Not as above; spore print olive to brown or olive-brown; pores yellow lo olive 72 

72. Stalk with prominent raised l idges and orcoarsely reticulate, often lo ng and siender in relalion 

lo tap; cap grayish or olive^tingcd when young bul usually reddish- brown to dark rcddish- 
brown or bay-red in age; pores not bluemg B. projecteUm (sce B. tnitabdis* p. 521) 

72. Not as above; cap slighlly viscid when young or wtl, usually rtddish-brown to bay-red to 

chestnut-brown, but at times yellow-brown or olive-tinged, pores may or may not slam blue 
when biuistd, stalk noteoarsely retitulate or slrongly ridged ti badiusisce B, zelteri, p. 518) 

73 r Poresand or fle sh not bluemg when bruised; under hardwoods or conilers . . . B . rubineftm 

73. Pores and or flcsh staining blue to blue-blaek when cut; usually under hardwoods 74 

74. Pore surface dark rcddish-brown to orange-brown when young; stalk typtcaJly not reticulate 

. . . B. vermiculosui & others 

74. Pore surface dark yellow-brown when fresh, stalk often reticulate B, fagteoh 

75. Fruiting body most ly bright yellow to lemon-yello w ( i nu Lud i ng cap); cap and stalk viscid or slimy; 

stalk usually wilh a while coltony base; common in South B. curtisii 

75. Nol as above; pores briiiiam yellow when Iresh; cap and stalk viscid or dry 

0. viridiflavitf & B. auriporus (see B, ftaviporus, p. 522) 



Boletus piperatm is our smallest species of Bo le tus. It has a peppery taste and bnght yellow mycelium 
at the base of the stalk. 

Bole tus piperatus {Peppery Bolete) 

CAP 2-8 cm broad ( but usually Jess than 5 cm), convcx to plane; surface slightly viscid to 
dry, usually smooth, yellow-brown to buff, rusty-cinnamon, orange-brown, orreddish- 
brown. Flesh thin, yellowish-buff to pinkish in cap, bright yellow in base of stalk; taste 
distinctly acrid (peppery). PORES rather large (I -2 mm in diameter), yellow-brown to 
cinn&mon* reddish-brown, coppery or brie k- red, da rkening slightly when b ru ised but not 
blueing; tubes tawny to reddish-yellow. STALK 2-8 (12) cm long, 0.4-1 (2) cm thick, 
equal or tapered downward, often siender; smooth, solid, colored more or less like the 
cap; base coated with bright ydlow mycelium. SPORE PRINT browntodullcinnamon; 
spores 8-12 * 3-5 microns, spindle-shaped to elliptical, smooth, 

HABIT AT: Solitary to scattered or gregarious on ground in woods, associated mainly 
with conifers; widely distri buted. In ourarea it fruits in the fall and winter with pine and 
Douglas-fir, but is not common (I find it only once or twicc each year). Farther north, 
however, it is sometimes abundant. 

EDIBILITY : Q uestionable. I Vs not as bitter as some of the pc ppery Russuta and Lactarius 
species, and therefore could be useful as a spice, However, according to one source the 
peppery taste disappears when thoroughly cooked, and according to another it is mi ld ly 
poisonous unless thoroughly cooked . 

COMMENTS: Our smallest Botetus, this species is suggestive of a 5ui//us(and wasonce 
placed in that genus), but has neither giand ula r d ots nor a vci I. Some view i t as a possi ble 
“missing link” between Suilius and Botefus, [f you have any doubt as to ils identity, just 
chew a small pieee of the cap for a couple minutes! The bright yellow mycelium and yellow 
flesh at the base of the stalk are also characteristic, B, piperatoides is a similar w idespread 
peppery species with blue-staining pores. 

Boletus subtomentosus (Boring Brown Bolete) 

CAP 5-15 (20) cm broad, cortvex to plane; surface dry, minutdy vel ve ty (subt omen tose), 
but may appear smooth in age; yellow-brown to drab oiive-brown to du 11 brown, or 
occasionally yellowish, but in age or espeaally in wet weather often redder (annam on- 
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Bole ius subiantemosus is a boring brown and yellow bo lete with large yellow pores (see p. ior a 

close-up of ihe pores). 

brown); sometimes with pallid, yellow, or reddish-tinged cracks, especially near margin. 
Flesh palhd to pale yellow, sometimes blueing slightly w f henexposed. PORES large (1-3 
mm in diameter), duil yellow to b right yellow, blueing weakly or not at all when brutsed, 
ST ALK 4-14 cm long, 1-2(3) cm thick, equal or tapered ei ther way, smooth or scurfy, the 
apex often coarsely reticulate from downward-extending tube walls,ftrm, yellow to buff, 
or often stained brown to duil cinnamon (especially below), but never red, SPORE 
PRINT olive-brown, spores 10-16 * 3.5-5 microns, elliptical to spind le-shaped, smooth. 

HABIT AT: S oli ta ry to widely scattered or in small groups on ground in woods; widely 
dist rib uted and very common, but not often occurring in large numbers. I n our area 
it fruits throughout the mushroom season with a variety of tree hosts ( oak, conifers, etc.), 

EDIBILITY: Ed i ble, but definitely not choice. In blind tastmgs of local boletes it has 
consistently placed near the bot tom, 

COMMENTS: This boring but ubiquitous bolete with the boring brown cap does not 
show red on the slem, in contrast to B. zelleri and B. chrysenteron. In addition, the cap 
is not often as cønspicuously areolate as that of the latter species, and the pores are larger, 
Xerocomus suhtomentosus is a synonym. B . spadiceus is an equally boring but ubiqitous 
bolete. It has the same general appearance and grows in the same places at about the same 
time. T rue, its cap may be more reddish-brown and its pores may blue more readily h but 
the only way to separate it with certainty is by appJying a drop of ammonium hydi oxide 
to the cap surface. A fleeting blue-green to blue-black reaction means B spadiceus; 
otherw ise, it’s B subtomentosus. Since neither is worth eating, the disti netion is academic, 
inundatmg boring brown boletes with ammonia may be your idea of fun, but it’s not 
mine? 

Boletus zelleri (Zeller’s Bolete) Color Plate 1 28 

CAP 3-16 cm broad, convex to plane; surface dry, often wrinkled or uneven and with a 
frosted or finely po wdered appea rance when young; black to dark gray or dark olive-brown 
when fresh, often reddening somewhat in age or wet weather, especially toward the 
margin; surface cracking only slightly or not atall. Flesh thick, white to pale yellow r sorae“ 
times blueing erratically when exposed. PORES and tubes yellow to dark yellow or oli ve- 
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yeitow, often blueingwhen bruised (but often not blueing). STALK4-I2 cm lGng f t).5~3(5) 
cm thick, equal or slightly thicker at either end; firm, yellow to tan with delieate red 
granules when young, usually dark red above or throughom in age. SPORE PRINT 
oli ve-bro wn; spores 12-16 * 4-5.5 microns, s pind le-s haped to elliptical, smooth. 

HABIT AT: Sohtary, scattered, or in groups on ground or rotten wood; very common 
along the Pacific Coast in wood s of all kinds. In ourarea it fruits in the fa 11, winter, and 
early spring and is one of the few bole tes with a tolerance for redwood(I haveevenfound 
it growing on a redwood stumpf). It is also abundant under oak and farther north, onder 
alder. 

EDI Bl LITY: Edible and highly rated by some sources. In my expenence, however, it 
cooks up slimy and tasteless. 

COMMENTS; The sensational combination of black, yellow, red, and often blue makes 
this our most colorful bolete. The color plate shows specimens whose caps have begun to 
develop a reddish tinge, but perfectly fresh capscan be coaLblack or deep gray. B. chry- 
senteron and B. truncatus often have a more copiously cracked (areolate) cap that is 
usually paler or duller in color. B. citrinipoms has a dark cap, hut its stem is not red. 
In eastern North America, B. zetteri is supplanted by B. hadius, a common edible species 
with a dark yellow-brown to bay-red cap. Like B. zelleri , it grows on rotten wood (as well 
as on the ground), usually under conifers. 

Boletus chrysenteron (Cracked-Cap Bolete) 

CAP 3-1 1 cm broad, convex to plane; surface dry, minutely velvety when young, in age 
usually conspicuously cracked or fissured (areolate), especially toward the margin; 
color variable: dark olive-brown to dark gray is h-o li ve, grayisb-brown, or brown; often 
paler (tan to olive-buff) in age, with pink to reddish tints usually visible in at least some of 
the cracks {especially those tow f ard the margin). Flesh fairly thick, whitish to yellow, 
usually blueing slowly when exposed. PORES rather large (about 1 mm in diameter), 
yellow to greenish-yelloworsometimes dingy brownish, usually (but notalways) bruismg 
blue or greenish (sometimes slowly!); tubes also yellow. STALK 4-1 3 cm long, 0.5-1 .5 cm 
thick, equal or tapering downward, smooth or minutely scurfy and often longitudinally 
ridged or striate, firm; color variable, but typically a mixture of yellow and red (yellow 


Boletus chrysenteron is one of several species that has a conspicuously cracked (areolate) cap at 
matn ri ty. Others mel ude B, truncatus, B. parosporus, and Tyiopilus amytosporus (not illustrated). 
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with reddish fibrils or yellow above and red to dark rhubarb-rcd below). SPORE PRINT 
olive-brown; spores 10-15 ^ 3.5-6 microns, spjndle-shaped to elliptical, smooth. 

HABIT AT: Solitary or in small groups under treesand in wooded areas, often neartrails 
or on roa d banks; widely distributed and ubiquitous, but rareiy fruiting in large numbers. 
In our area it ean be found throughout the mushroom season. 

EDIBILITY: Edible, but not choice. lt is rat her mushy and insipid when cookcd. 

COMMENTS; The conspicuously fissured (areolate) cap with pinkish-tinted cracks 
plus the yellow pores ihat usually bruise blue are the hallmarks of this cosmopolitan 
bole te. Also known asXerocomus chrysenteron, it is sometimes c on fused with & zelleri 
which has a darkercap that is not usually areolate. There are se veral very si mila r “cracked- 
cap” bo letes that are difficult to disti ngu ish in the ficld, including; Tylopifus amylosporus, 
with dark red d ish- bro wn, erratically amyloid spores and pailidfnot pink or red) flesh in 
the cracks; B> mendocinensis, with pinkish to reddish pores; B. truncatus, with truncate 
(“ehopped off*) spores; and B. porosporm, with truncate spores and no pinkish tinis 
in the cracks. The latter two species are particularly widespread and common, and seem to 
intergrade. A robust form (cap 5-15 cm broad, stalk 1-3.5 cm thick) of R truncatus bears 
special mention because it occurs commonly in our Coastal forests. Jts cap is often only 
slightly areolate and shows little or no pink in the cracks. Sincc none of the above species 
are worth eating, it hardly matters whether or not you identify them correctly* unless 
you aspire to be a professional bolet ologist (or plan on entertaining a professional bole- 
t o I ogis t). AK of them, along with B, zelleri and B. dryophilus, arc prone to attack by a 
powdery white to bright yellow parasitic fimgus (Hypomyces c hry sosper mum ) which 
eventually engulfs the entire fruiting body, making it look likc a very sick puffball. 

Bolet us dryophilus (Oak- Lo ving Bolete) Color Pia te 132 

CAP 3 - 1 0 cm broad, convex to plane or somewhat irregular; surface dry, minutely velvety 
when young, often crackcd or fissured in age, usually reddish toreddish-brown or pinkish, 
but sometimes overla id with minute olive-brown to olive-gray hairs. Flesh thick, yellow, 
usually blueing when exposed, PORES often somewhat irregularly shaped, yellow to 
olive-yellow and usually blueing when bruised; tubes same color. ST ALK 3-8 ( 12) cm lung, 
1 -2 (2 .5) cm thick, often rather short and stout, usually pinched or narrowed at the base and 
often slightly swollcn above it; sometimes nearly equal; firm, solid, usually distinetly 
yellow at apex and red to dark reddish below, SPORF PRINT brown to olive-brown; 
spores 12-16 * 5.5-8 micro ns, s pind le-s haped to elli p tical, smooth. 

HABIT AT : Solitary or in groups in humus under Uve oak, fall through early spring, known 
only from California, It is rather rare in our area, but sometimes abundant in Southern 
California, ln faet, it is one of the most common boletes in Los Angcles and San Diego 
counties. 

EDIBILITY: Edible and fairly popular in the abo ve-ment ioned region. Collections 1 have 
sampled were mediocre, and in our area they are more readily parasitized by Hypomyces 
chrysospermum than any other bolete! 

COMMENTS: This interestingendemic species is closely related to B . chrysenteron, but 
i s s ome w hat s t o u ter and ap pare n tly gro ws o n I y wi t h oa k. T he redd is h t ones us ua 1 ly prese nt 
in the cap plus the distinet yellow and red zones on the stalk help identify it. The abruptly 
tapered or ^pinched” stem base is also di&tinctive when present. Other species: B- smithii 
has a simiiarly colored cap, but is largcrand stouter, Its stalk may be narrowed at the base 
but is usually pallid or yellow witha bright red band near orat the apex. It seeros to grow 
only with conifers and is quite common in northern California and the Pacific Northwest. 
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Boletus bicolor (Red and Y ellow Bolete) 

CAP 5-1 5 cm broad, convex to plane or somewhat irrcgular; surface dry, smooth or 
minutely velvcty, sometimes cracking in age; deep red to pinkish~red or rose, the margin 
sometimcsycllowish in age. Flesh thick, pate yellow, blueing erratically or not at all when 
exposed. PORES yellow to brighi yellow, sometimes with reddish areas in old age; 
typically staimng blue or blue-green slowly when bruised; tubes abo yellow. ST ALK 5-10 
cm long* 1-3 cm thick, cqual or thickcr bclow r or with a tapered base; smooth, firm, solid, 
not reticulate or only slightly so at apex; deep red to rosy except for yellow apex. SPORE 
PRINT olive-brown; spores 842 * 3.5-5 microns, spmdle-shaped to elliptical, smooth. 

HA BIT AT: Scattered to gregarious on ground in woods, associated mainly with oak and 
perhaps aspen; common in the summer and earty fall in eastern North America and also 
occurring in the Southwest, but apparently not found on the west coast. A related species, 
B. cQccyginus (see commcnts), occurs in California and the Pacific N orthwest, but is rare. 

EDIBILITY: Edifole, and according to some, excellent. Howcver, gast ro i ntesi i na I upsets 
have been at tribut ed to closely related species, so exercise caution. 

COMM ENTS: The rosy to red cap and stalk contrast vivid ly w ith t heyellow pores, making 
this a most beautiful bolete. There are a number of similar rcd-cappcd, yellow-pored, 
bluc-staining species that form a close-knit group within Boletus. They are difficult to 
distinguish in the fietd and arelargelyconfined to thehumid forests ofeasiernand Southern 
North America and thetropics. They indude: B , semibUis, somcwhat largcr, witha brick- 
red cap and yellow stalk; B. miniato-palle&cens , cap ro sy-red fading to yellow and stalk 
yellow' to reddish-brown, common; and several smaller, slimmer (stalk less than I cm 
thick) species such as B rubellus, widespread, B, rumpe s tris, especially common on 
shaded lawns^andR./rflfcrnuA; withanareolatecapat maturity. All of these species bruise 
blue(oftenquickly)and do not have the robust, ret iculale stalk of B . regius. Other species: 
B. coccyginus is a rare, small, siender western species with a red to rose orpurple-red cap 
and yellow pores and flesh thai do not stain blue; B . bicolor var. borealis resembles the 
typical vanety bul has red to orange pores; it occurs mainly in the Southeast, 

Boletus mirabilis (Admirable Bolete) Color Plates 127, 129 

CAP 5-15 (20) cm broad, convex to plane; surface moist to dry, granulose to plushlike 
(roughened by numerous small, o ft en ereel, fibrillosc scalcs); dark reddish-brown to 
maroon-brown, bay-brown, or chocolate-brown; margin oflen hu ng with fragments of 
tissue, Flesh thick, white to dingy pinkish or yellow, rarely blueing when bruised. PORES 
fairly large (1-2 mm in diameter), pale yellow becommg mustard-y ellow and fmally 
greenish- yellow, not blueing when bruised but sometimes s tam mg darker yellow; tubes 
abo yellow. STALK 7-20 cm long, 1-3,5 cm thick, usually club-shaped (thicker toward 
base): dark brown to maroon-brown or reddish- bro wn, sometimes with yellow, buff, or 
beige s treaks; firm and often roughened, pitted, or longitudinally ridged, theapex often 
coarsely reticulate; base frequently with yellow r mycelium. SPORE PRINT olive-brown; 
spores 18-24 * 7-9 microns, spmdle-shaped to elliptical, smooth. 

HABITAT: Solitary or in small groups on or near rotting conifcrs (especially hemlock), 
but sometimes appearing teirestrial; common in the fall in the Pacific Northwest and 
northern California, also reported (rarely) from Michigan. li does nol sccm to venture 
south of San Francisco. (Neither does hemlock, and neither would I ifl could help it r ) 

EDIBILITY: Edible and delicious -some collcctions have a distinet lemony flavor. 
DonT use specimens attacked by a whitish mold (Hypomyces chymspermum). 

COMM ENTS: This beautiful northern bolete i$ practically unmistakable. The plush- 
like maroon-brown cap and iong roughened, similarly-colored stalk plus the yellow 
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pores that do not stain blue and growth on or neur rotting eonifers form a unique set ot 
eharacters. Other species: B , projecteUus of eastem North America is a cl osely related. 
terrestrial species that fa vors sandy situations under pine. 

Bo le tus ftaviporus (Viscid Bole tus) Color Pia te 131 

CAP 4-15 cm broad, convex to plane; surface viscid orslimy when wet, smooth orflbrillose, 
reddtsh-brown to emnamon-brown or chcstnut- brown, nol normally cracking intoscaies. 
Flcsh thick, white to pale pi nkish, not blueing when bruised , POR ES and tubes brilliantly, 
intensdy yellow, becoming slightly greenish-ydlow in age; not bmisingbluc,ST ALK 6-1 5 
cm long t 0.6-2 (3) cm thick, equat to slightly thicker betow or often with a shørt, tapered, 
rooting base; smooth, viscid in wet weather but otherwise dry; color variable, but usually 
yellow at apex and pallid to reddish-brown ordark brown below; typically not reticulate 
or only slightly so at apex. SPORE PRINT dark oli vc-bro wn; spores M-I7 # 4-6 mierons, 
spindle-shaped lo clliplical, smooth, 

HABITAT: S oli ta ry, scattered, orinsmallgroupsin mixed woodsand under hardwoods; 
endemic to the west coast. In ourarea it is fairly common in the fali and winter under oak, 
madrone*and manzanita, but seldom fruits in large numbers. 

EDIBILITY: Edible, but mcdiocre, 

COMMENTS: This Ls our only Boletus w it h a dis ti net ly viscid cap and intensely yellow 
pores that do not stain blue, it might be mistaken for a ■Swi7/w,v, but il isn T t associated with 
co ni fers and has neither gi a ndu la r dot s nor a veil. The slem is not tru ly reticulate li ke t hat of 
B. edulis and BJibrillosus, but the t ubes may form a slight raised net work at the stalk apex . 
its eastern counterparts with brilliant yellow, non-blucing pores are B. virtdif lavas, 
with a red di sh- or pinki&h-tinged stalk and sometimes viscid cap; and B . auripoms 
{ -B . caespitosusft), with a yellower stalk and somewhat more ve t vety cap. 

Boletus ornatipes (Ornaters talk ed Bo le te) 

CAP 4-20 cm broad, convex to nearly plane: surface duli, often velvety when young, dry 
or slightly viscid when wct, color variable: gray, purple-gray, oli ve, oli ve-bro wn, yellow, 
or mixtures thereof. Flesh firm, thick, yellow, not blueing; taste mild to somewhat 
bitter. PORES and tubes lemon-yellow to bright yellow, usually staining orange- 
yellow to rusty-brown when bruised, but not blueing; pores small. STALK 7-15 cmlong, 
1-3,5 cm thick, more or less equal but often curved, solid, firm, bright yellow to yellow- 
orange throughout and prominently reticulate nearly to base (reticulation often coarse); 
dingier in age. SPORE PRINT brown to olive-brown, spores 9-13 * 3-4 mierons, 
spindle-shaped to elliptical, smooth, 

HABIT AT: Solitary, scattered, gregarious or in small clusterx on ground under oaks 
and other hardwoods in eastem North America (particuiarly the northern halt); it is 
common in the summer and earfy falk 

EDIBILITY: Non-bitter specimens are said to beedible; I haven 1 ! tried it, 

COMMENTS: This beautiful eastern boletc is readily told by its yellow pores and flesh 
and its beautifully patterned (reticulate) golden-yellow stalk, The cap color varies consi- 
derably but is usually some shade of gray, oli ve, or yeliow-otive. B. retipes is a bitter- 
tast i ng southern version (probably a form of the same species); B. aurtflammeus , also 
Southern, is similar but has a brownish-orange to brilliant gold cap and creamy or pink* 
tinged flesh. All ot these stain your fingers yellow when håndled. Anolher dosely related 
species, B. grisens, is grayish but often shows some yellowfat kast at the base of the stalk) 
as it ages. It has softer, mikMasting, pallid, edible(but often wormyf) flesh, white to gray 
or grayish-brown (never yellow!) pores that may stain brown, and a reticulate stalk. It is 
common under hardwoods in eastern North America and also occurs in Southern Arizona. 
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Boletus -fibriUosus 

CAP 6-1 7 cm broad, convex to more or Jess plane; surface dry, minutely velvety becoming 
fibrillose or sometimes fibrillose-scaly at the center, brown to dark brown to cinnamon- 
brown, sometimes with paler blotches or paler at the margin (but not yellow), Flesh thick, 
white or buff, not blueing when bruised; taste mild. PORES and tubes pale yellow to 
yellow or dingy olive-ycllow (occasionally pallid when very yøung), not bruising blue, 
STALK 8-16 cm long, 2-4 cm thick at apex, cqual orthicker bdowfbutsomelimes pinched 
at base); solid , Firm; light brown to brow n ( often paler than cap), a pex often yellow and or 
base whitish; usually lined or fibrillose, reticulate at least at the top. SPORE PRINT 
dark oli ve-brown; spores 1 3^1 7.5 * 3. 5 “5. 5 microns, spind le-s haped to elliptical, smooth. 

HABIT AT: Solitary to gregarious on ground in mixed woods and under conifers; 
known only from the west coast, sometimes common in the fali in Coastal northern 
California and the Cascadcs. A similar species (see below) occurs in our area. 

EDIBILITY; Edible and fairly gøod, buteertainly not the cqual of B . edulis or B. aereus , 

COMMENTS: The dark brown frequently fibrillose cap, yellow pores, brown reticulate 
stalk, and “faiture" of all parts to turn blue when bruised are the lelltale traits of this 
northern bolete (see photø on p. 529). It rcsemblcs B. edulis and B. aereus. but its cap is 
more fibrillose and its pores are often yellow even when young. Ty lopilus pseudoseaher 
is also somewhat similar, but does not have yellow pores. Both T pseudoseaher and B. 
fibriUosus have passed under the defunet name fi. olivaceobrunneus. A similar, uniden- 
tified Boletus occurs rarely in our area under live oak, but differs in having a yellow stalk. 
i 5, citriniporus is a smaller Californian species with a brown jo blackish cap, hriUiant 
yellow pores that do not bruisc blue, a whitish to buff (or yellow at apex) stalk that is not 
reticulate or only slightly so, and mild taste. I have found it in mixed woods and under oak . 

Boletus calopus (Bitter Bolete) 

CAP 10-30 cm broad, convex to plane or somewhat irre gular; surface dry, dull, smooth to 
minut ely hairy or fibrillose, often cracking (areolate) in age; duil brow n to olive-brown, 
grayish- brown, or olive-buff, sometimes yellow- brown or in age darker brown. Flesh very 
thick, pale yellow or whitish, quickly blueing when exposed; taste distincily and 
persistently bitter. PORES and tubes pale yellow becoming darker or dingler yellow in age; 
typically bruising blue or blue-green quickly. STALK 6-15 (20) cm long, 3-7 cm thick at 
apex, equal or bulbous; solid, firm; yellow, but usually with pink to red zones or 
discolorations also present, or sometimes entirely reddish; blueing when bruised; apex or 
upper half finely reticulate. SPORE PRINT dark olive- brown; spores 1 3-19 *4-6 microns, 
spind le-shaped to elliptical, smooth. 

II ABIT AT: Solitary, scattered, or in groups onground in mixed woodsand underconifers 
in the late summer and fail (or occasionally spring); common in western North America, 
rare in the East. It is particularly prominent at higher elevations (e.g., in the Sierra 
Nevada), but 1 have also scen large frui tings on the Olympic Peninsula in Washington. 
In our area it is apparently supplanted by another bitter bolete, B. "marshii rr 

EDIBILITY: Bitter-tasting(see comme nts on the edibility of B. "rnarshii’). 

COMMENTS: This sometimes massive bolete is easily reeognized by its bitter taste, 
blueing of all parts when injured, yellow pores, and reticulate stalk. The bitter taste af way s 
comes as a disappomtment to those sedueed by its large size. Our other large “bitter 
boietes/' B , "marskU" and B. ruhripes, have non-reticulate stalks. Still another bitter 
bolete, B. coniferarum, has a yellow r reticulate stalk (without any red or pink), a darker 
(olive-gray to deep brown) cap, and a northern distribution. I have seen it underconifers 
in northern Idaho and British Colombia. 
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Boletus rubripes (Red-Stemmed Bitter Bolete) Color Plate 130 

CAP 6™ 15 (25) cm broad, convex to broad ly convex or sometimes plane, surface dry, dulf 
smooth or velvety, often becoming crack ed or furrowed in age; pale buff to olive-buff to 
tam Flesh thick, firm, buff to pale y ello w oreven whitish, but blueing whenexposed; laste 
usually bitter* PORES and tubes pale yeilow becoming darker or duller yellow in age, 
blueing when bruised, STALk 7-13(20) cm long* 1-4 cm thick, sometimes swollen below 
(especially when young), but often more or lessequal in age; firm, solid, not reticulate but 
often longiiudinally striate in age; color variable, but usually yellow at apex with brighi 
pink to reddish areas below, becoming dark red throughout in age. SPORE PRINT olive- 
brown; spores 12.5-17.5 * 4-5 microns, spindlc-shaped to elliplical, smooth. 

HABITAT: Solitary to scattered or in groups* associated primanly wtth conifers; known 
only from western N orih America and Mexico, 1 have not seen it in our area, but it is fairly 
common in northern California under Sitka spruce and also occurs in the Sierra Nevada. 
H fruits in the summer and fail. The color photograph was taken in New Mexico. 

EDIB1LITY: Ritter-tastmg(see comments on the edibility of B , "marshii' 1 ). 

COMMENTS: This beautiful but bitler bolete can be told from B. caloprn by its non- 
reticulate stalk(use a hånd lens if unsure! )„ and from B. “marshii" by the red to pink stalk 
which beomes dark red or duil purple-red in age. Several Ty lopitus species are also bitter- 
tast ing n but do not have yellow pores, 

Boletus “ marshii ” (Ben’ s Bitter Bolete) 

CAP 5-25 cm broad, convex to nearly plane orsomewhat irregular; surface dry, smooth 
or cracking in age, whitish to gray, pale grayish-brown or buff when young, becoming 
dul! brownisb and devel oping darker brown stains in age or upon handling. Flesh thick, 
dense, white or grayish, iurning blue to bluish-gray erratically whenexposed, taste bitter, 
at least latently, PORES and tubes pale yellow becoming dingy yellow or olive-yellow, 
bruising blue tjuickly, then eventually turning dingy brown. STALK 4-15 cm long, 2-5 
cm thick at apex, usually enlarged below but sometimes tapered at the base, smooth, not 
reticulate; pallid to buff or yellow above (sometimes with a very slight reddish zone), dingy 
brown below, darker brown throughout in old age; turning blue when bruised. SPORE 
PRINT oli ve- brown; spores 1 1-14 * 4,5-6 microns, spindle-shaped to elliptkal, smooth, 

HABITAT: Solitary to gregarious on ground near or under live oak in the summer and 
early fa!) {befare the onsei of the fali rainy season); common in the vicinily of Santa Cruz, 
California, and also reported by several collectors from the foothills of the Sierra Nevada. 

This bitter- ta s ting bolde is known locally as Boletus marshii " (or the “S hue k s Bolete,' 4 because 
that's whal you say »hen you taste it!). Note pale cap, bJue-staining pores, and non-reueulale stalk. 
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EDIBKLITV: Sauteed delicately in butter with a pinch of pepper and a dove of garlic, 
served steaming hot on toast with eream cheese and celery, bro* led belUgerently on a 
skewer with spiced lamb and beil peppers, or layered lovingly ina easserole with parmesan 
cheese, egg noodles, and oniøns, Boiems "marshiF is still inedible. 

COMMENTS: This bulky bolete with the bitter taste appears to be unnamed. However, 
it is known to local yokels as B , “mar&hii" because it bears an uncanny resemblance to 
its discoverer, Ben Marsh, who is also dense, bulky, bitter, and bulbous, and whospent 
many fruitless høurs (and ruined many otherwisc marvclous meals) in a highly commen- 
dable if il 1-concei ved attempt to make itpalatable. I tis easily dist inguishcd from f?.co/o/7u.s 
by the non-reticulate stalk, from B. appendiculatus by the paler cap, n o n-ret te ula te stalk, 
and bitter taste, from B . rubripes by the paler cap and absence of red on the stalk, and 
from B. barrowsii by the bitter taste, blue-staining pores ihatarc yellow when young,and 
non-reticulate stalk, Its habit of f roning before the rains arrive is odd, but quite reliable. 
A European species, R* aibidus(~B. radtcans), is similar in colorand taste, but is usually 
described as ha ving a reliculate stalk with a rooting base. Although B. “mor slut" never 
seems to have a reticulate stalk, it often has a rooting base, and a cntical comparison may 
reveal that the two species are one and the same. 

Botetus appendiculatus ( Butter Bolete) Color Pia te 134 

CAP 6-20 (30) cm broad, convex becoming broadly convex or even plane; surface dry or 
shghtly vise id, smooth or with a fine bioom when young, so me times cracked Snage; brown 
to cm na mon- brown or yellow-brown, or sometimes buff to yeliowish, often with reddish 
stains or blushes. Flesh thick, very firm and dense, pale yellow to yellow, changing stowly 
and erratically to blue when cut, or not at all; taste mild. POR ES and tubes lemon-yellowto 
bright butter-yellow or in old age olive-yellow, usually blueing when bruised, but 
sometimes not (especially in bution stage). STALK 5-15 cm long, 2-6 cm thick al apex, 
usually bulbous or thicker below, but sometimes equal or tapered at base; solid, very firm; 
uniform ly yellow or butter-yellow, sometimes with brownish or reddish stains; upper 
portion finely reticulate; flesh in base usually pinkish or vinaceous. SPORE PRINT dark 
olive-brown; spores 12-15 * 3.5-5 microns, spindk-shapcd to elliptical, smooth. 

HABIT AT: Solitary toscattcrcd orgregariousonground under hard w oods, especially live 
oak and tanoak; fruiting s hort ly after the first fail rains and apparently more common in 
our area than anywhere else in North America. It is abundant some years, practically 
absent others; it often grows with B, satanas, B. regius, and, or B. aereus . 

EDI BI LITY: Edihle and popular (although some people are^allergic*' to it). Lt lacks the 
nuttincss of B* edutis but is remarkable for its firmness a joy to find as well as to eat, 
something you can really sink your teeth into. When cooked it will often turn blue, then 
gray, then back to yellow, 

COMMENTS; The butter bolete is easily recognized by its heaviness(it is the densest of 
our bo letes t hc y o u ng bu t to n s are so med m es as ha rd as roe ks) , m ild ( ne ve r bit t ert ) tas t e, 
yellow pores that usually bruise blue quickiy, and finely reticulate, butter-yellow stalk. 
Don't be misled by the variation in cap color it is usually brown, but ranges from yel- 
lowish lo somewhat reddish or rusty-brown. Sometimes it seems to intergrade with B. 
regius, which is also edible. The retieulation is usually the same color as the stalk (unless 
stamed brown by spores), and thus can be difficult to see(a hånd lens will help), Spccimcns 
of the poisonous B. satanas which have lost their red pore color are easily distin gu is hed 
because they do not have a yellow stalk. B . "marskU" differs in its paler cap, white flesh, 
non- reliculate stalk. and bitter taste. Other species: j abieticola. sometimes common 
under fir in the Siskiyou Mountains of northern Caiifornia and Southern Oregon, is quite 
similar, but has a more fibrillose, tan to rose-colorcd cap. 
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Bolet us regius (Red-Capped Butler Bo le te) Color Pia te 133 

C AP 6-20 cm broad or more, convex to plane or somewhat irregular; surface smooth to 
uneven or pitted, sometimes minutely ha i ry when young, dry or slightly viscid; pink to 
rosy-red or dark red, sometimes also with brownish tonesoryellowareas. Flesh very thick, 
firm, yellow, slowly and erratically or irregulariy blueing when exposed; taste mild. 
PORES and tubes brig hl yellow beconrung darker yellow or olive-yellow in old age; usually 
blueing when bruised. STALK 4-14 cm long, 2.5-6 cm thick at apex, usually bulbous or 
thicker below, often rather short in relation to cap; solid, firm, pale to bright yellow but 
usually bruising blue and often reddish-stained below; fmely reticulate over at least the 
upper half; flesh in base often pinkish or vinaceous. SPORE PRINT oli ve-bro wn; spores 
12.5-16.5 * 3.5-5 microns, spind le-s haped to elliptieal, smooth. 

HABIT AT: Solitary to gregarious on ground in woods; known from Caiifornia, Oregon, 
and Washington. In our area it fruits in the fail under live oak, often with B. barrowsii, B ’. 
satanas, and,, or B . appendiculatus. Like those species it does not seem to fruit c very year. 
In the Sierra Nevada and Cascades it grows under conifers in the spring, summer, and fail. 

EDIBILITY: Edible and very similar to B. appendiculatus in fla vor, but not as lirm and 
therefore not as good; it is often riddled with maggots. 

COMMENTS: This sometimes massive bolete canbe told by its b lue-stai ni ng yellow pores, 
yellow flesh, pink to reddisb cap, and large, thick, reticulate yellow stem. Itdosely mimics 
B. appendiculatus except for cap color, but since both are edible it hard ly matters if you 
confuse them. Small specimens of B. regius are shown on p. 512. B* speciosm isa similar 
eastern species with a longer, slimmer stalk and a tende ncy to stain bl tie more readily. 

Boletus erythropus Color Plate 1 35 

CAP 5-15 (20) em broad, convex becoming nearly plane to slightly depressed orpitted in 
age; surface dry, minutely vel vety when young, yellow- bro wn to einnamon-brown, dark 
brown, or reddish-brown, quickly staining bluish-black when bruised. Flesh thick. Firm, 
y e 1 1 o w or y ell o wis h bu i bl u e i ng ver} quickly wh en ex p os ed ; o f te n red d i sh- brown c r reddis h 
in base of stalk. PORES red to brick-red to o range- red, orange, rusty- o range, or burnt 
sienna ( but sometimes yellowish in old age), blueing quickly when bruised; tubes yellow 
becoming greenish-yellow in age. STALK 4-15 cm long, { 1 .5) 2-4 (5) cm thick, equal or 
thicker at either end but not bulbous; yellowish or more often masked by a coating of 
minute red to orange dots or granules; blueing quickly when bruised and often dingier 
(darker or browner) in age; solid, firm, often curved; not reticulate or o nly very slightly 
so at apex from decurrent tube w'alls, SPORE PRINT o live- brown to ochraceous- brown; 
spores 12-16 * 4-6 microns, elliptieal to s pind le-s haped, smooth. 

HABITAT: Solitary, scattered, orgregarious on ground in woods; w idely distributed. It is 
fairly common under conifers (especially spruce) from northern Caiifornia to Alaska, and 
under both hard woods and conifers in eastern North America; also reported from 
the Rocky Mouniains. In the oak and madrone woodlands of Caiifornia it is replaced by 
B. amygdalinus (see comments). 

EDI B I LIT Y: Poisonous to some people to be avoided . Two books w'hich list B. satanas 
as poisonous State fiatly that B. erythropus is edible. However, Bill E versøn (an intrepid 
Californian toadstooMester) was unaffeeted by cooked B, satanas but atea small portion 
of sauleed B. erythropus and vomited soon after an explicit example of why you should 
be cautious when trying any mushroom for the first time, even a so-called "edible” one! 

COMMENTS: The red to orange pores, non- reticulate and non- bulbous stalk, and brown 
to dark brown cap typify this beautiful bolete, It certainly has subslance, bul is puny in 
comparison to the bulky huik(hulking bulk?) of fl. satanas . It bruises blue so rapidly that 



Boletus erythropus, a poisønous species wilh orange orreddish pores that quiekly stam blue. Flesh 
also stains quickly when cut (see color platc). Note that the stalk is not bulbous as in B. satanas. 

a few minutes frenzied handling will render it unrecognizable. A very si milar species that is 
appaicntly unique to California, B. amygdatinus, has oranger pores and grows under 
hardwoods. Another look-al ike, B. subveluiipes (CØL OR PLATE 136), is quite eommori in 
the Southwest as wellaseasternNorth America. It can have asomew hat yellowercap and 
often has dark red hairs at the base of the stalk. B. hypocarycinus is a very similar south™ 
eastern species with a dark red tocarmine stalk base and shorter spores, B. oroviilus is a 
rare but striking bolete with a large bril liant yellow cap, brighi red pores that may ormay 
not bruise blue, and a thick, non-reticulate stalk. It has beentakeninafew widelyseattered 
localities in northern California and the Pacific Northwest. None of these should beeaten. 

Boletus satanas (Satan’s Bolete) Color Plate 137 

CAP 7-30 cm broad, convex to broadty convex or nearly plane in age; sur face dry, smooth 
or somelimes cracked, pallid to gray or olive-buff, becoming suffused with pink in age, 
especially toward margin (but yellowish whereslug-eaten). Flesh white to yellow, blueing 
when bruised. especially when y oung ornear the tubes, PORES deep red becoming red to 
pink or in old age orange lo yellowish, turning blue to blue-black when bruised; tubes 
yellow to greenish. ST ALK 6-1 5 cm long, 2-6 cm thick at apex, with a massive abru pt bulb 
at base which is up to 1 5 cm broad and is especially prominent when young; solid, firm; 
upper portion colored more or less like the cap and finely but distinctly reticulate (reti- 
culation usually reddish); bulb usually pink or pinkish-red, but the pink tones usually 
more evident in youth and tending to disappear in age. SPORE PRINT brown to olivc- 
brown; spores 1 1 -15 *4-6 microns, spmdle-shaped to elliptical, smooth. 

HABITAT: Solitary or in groups under oaks (often at the edges of pastures); known only 
from California and Europe. In our arca it is sometimes abundant in the fali or early 
winter. It is usually one of the very First boletes to appear. 

EDIBILITY: Poisonous, at least rawf It causes vomiting, diarrhea, and severe cramps, 
Thorough cooking reputedly destroys the toxins, and some people eat it regularly. Its 
voluminous avoirdupois is certainly inviting — but when so many more delcctablc and Jess 
dangerous mushrooms abound, why tempt fate? 

COMMENTS: The red pores, pal lid to ohve-buff cap, and bulbous reticu late stem are 
diagnostic. Young specimens can be told by thelr obesity alone - the bulb can bc se veral 
inches broad, often larger than the cap and just as round! The red color of the pores 
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sometimes fades in oid age, but the pronounced bulb and blue-staining tubes signify B 
satanas. I fo und one specimen at the edge of ameadow that weighed six pounds, and hali of 
tt had been eaten by a cow! B. pukherrimus is the only other red-pored, reticulate-stalked 
boletein coastal California, but itis not so bul bousand has a brown to reddish-brown cap. 

Bolet us pulcherrimus (Red-Pored Bolete) 

CAP 8-25 cm broad, convex to broadly convex or nearly plane; surface dry, smooth or 
minutely velvety when young, sometimes breaking up into small scales in age; brown 
to pale oli ve- brown or reddish-brownfofien redderat margin). Fleshthick, yellow, blueing 
when exposed. PORES deep red to bright scarlet-red, often duller (reddish-brown) or 
paler in old age; quickly staining blue or blue-black when bruised; tubes yellow, STALK 
7-20 cm long, 2-5 cm thick at apex and up to 10 cm thick at base; sometimes equal, more 
often club-shaped (thicker below), but not abruptly bulbous; solid, Firm, yellowish to pale 
reddish-brown with dark red reticulation over at least the upper half. SPORE PRINT 
o live -brown; spores 13-16 * 5. 5 -6 .5 microns, spind le-shaped to elliptical, smooth. 

HABIT AT: Solitary to gregarious in mixed woodsand under conifers in the summer and 
fail; endemic to western North America, rather rare but sometimes fruitingin quantity. 
IVe secn il in northern California and New Mexico, but have yet to Ond it in ourarea. 

EDI BI LITY; Poisonousl Like B. sat atias, it isespecially dangerous raw. 

COMMENTS: Listed in older books as B. eastwoodiae , this large and beautiful bolete is 
easily told by its red to dark red pores, reticulate stalk, and brotvn to reddish-brown cap. It 
is the principal red-pored bolete of the Pacific Northwest, but does not fruil every year. 
In our area it is replaced by B. satanas, which is differently colored and much more obese, 
A ve ry s i milar species, B. haemaiirius (C OL OR PLATE 138) is common under western 
mountam conifers, It has a yellow -brown to oli ve- brown or brown cap, sometimes hasa 
yellower stalk, and often has yellow pores when very young(the pores at the cap margin 
of older specimens can also be yellow), Å siraiiar but unidentified species with a pallid cap 
has been fo und by Creg Wright under conifers in southem California. An ot her reticulate- 
stalked species, B , luridvs , grows under hardwoods and conifers in eastern North America 
and the Southwest. It has a slimmer (1-3 cm) stalk, red to orange pores, and a yellowish to 
olive-brow ? n, brow n, or reddish-brown cap. All of the above species are poisonous and all 
lack the exagge rated bulb of B. satanas. For species with bright red caps, see B, frost ti, 

Bolet us frostii (Apple Bolete; Frost’ s Bolete) Color Plate 139 

CAP SAS cm broad, convex to broadly convex, often becoming plane or with an uplifted 
margin in age; surface smooth, viscid when moist and often shiny, dark red (or even 
blackish-red) w'hen young, becoming biood- red or apple-red in age, and often developing 
yellowish (faded) areas when oid. Flesh thick, pallid to yellow, quickly blueing when cut, 
POR ES small, dark red when fresh and often beaded with yellow droplets when young, 
often fading to paler red in age; typically staining dark or dingy bluish when bruised, 
tubes yellow to olive. STALK 4-12 cm long, 1-3.5 cm thick, equal or thicker bdow, dry, 
solid, coarsely and deeply reticulate throughout; dark red to red, sometimes with yellowish 
areas; reticulation same color or paler, base red to yellow or whitish. SPORE PRINT 
brown to olive-brown; spores 11-17 * 4-6 microns, spindle-shaped to elliptical, smooth. 

HABIT AT: Solitary, scattered, or in gro up s under hardwoods; common during the 
summer throughout eastern North America, also in Texas, Southern Arizona, Mexico, 
and Costa Rica. It fa vors oak, but is said to be frequent under madrone in Mexico. 

EDI BI LITY: Edible. In Mexico it is often sold in farmens markets, but since it has red 
pores, be careful! Cook it Ihoroughly and be sure of your identificationl 




Lef ti B )letus fibriliosus ( see p, 523) can be ctmfuscd with B. edulis and B aereus, bul hasa hairier 
(fibrillose) cap in age and u s ua i ly has yellow pores. Right: Boletus barrowsii, oakdoving form (also 
shown on p. 512). Nole whitish cap. Sec color plate for pine-loving variety from the South west, 


COMMENTS: One of the most beautiful and memorable of all boletes, this species is 
easily told by its viscid red to dark red cap, dark red pores, and coarsely reticulate stalk. 
The stalk may be thickened downward, but is never bulbous as in B. satanas. The lendency 
of the young pores lo ex ude yellow d roplets is also distinetive. In Mexico it is sømetimes 
called panza agria t whieh means “sour belly/’ Other species: B.flammam and B , rubro- 
flammens . both poisonous, have a n o n- viscid red lo dark red cap and fine ly to scarcely 
reticulate stalk and red pores (at leasi when young), The first fa vors easlern conifers, the 
second grows with hard w oods in easlern North America and Southern Arizona. 

Boletus barrowsii (White King Bolete) Color Plat« 141 

CAP 6-25 cm broad, convex becoming broadly convex to plane; surface smoøth or very 
slightly velvety, dry, dull white to buff ør grayish. Flesh thick, white, not blueing when 
exposed (or blueing only very slighily near the tubes), PORES and tubes white or pallid 
when young (and appearing stuffed with a pith), becoming yellow to olivc-yellow in age; 
not blueing when bruised. STALK 6-20 cm long, 2~6 cm thick at apex, equal or thicker 
bclow(especially when young), solid, firm, whitish to bufforcolored likecap, sometimes 
with bro wnish stains; finely but d isti net ly reticulate at least over the upper portion, SPORE 
PRINT dark oli ve -b ro wn; spores 13-15« 4-5 microns, spindle-shaped !oelliptical,smooth. 

HABITAT; Solitary or scattered to gregarious under both hardwoods and conifers, 
fruiting mainly in the summer and fail; apparently endemi c to the drier parts o f western 
North America and Mexico. It is a warm weather species and more abundant in Arizona 
and New Mexico than any where else. There it is associated almost exdusively with ponde- 
rosa pine, while B. edulis favors spruce. InColorado, however, 1 have found it under spruce 
and fir, and in coastal California it is usually associated quite curiously with live oak, 
while B. edulis grows with pine. In our area it fruits in the fail and winter, but is abundant 
only af! er warm early (September-November) rains. 

LDIBIL1TY: Delectably delicious. It is a favorite of collectors in the Southwest, and in 
the co mp letel y objective opinion of its “discoverer, T * Chuck Barrows, it is the best of the 
boldes for the table, Unfortunately, the maggots share his opinion, fortheyattack it even 
more voractously than they do B. edulis] 

COMMENTSi For many years this handsome, meaty bolete has passed as a “while - '* 
B. edulis , and is listed as such in the firs l edition of Mushrooms Demystified. However, 
it does not intergrade with B . edulis and lacks the clearly differentiated, often viscid cap 
cuticle (skin) of that species. Result: il is now recognized as a distinet species. 
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Boletm edutis Color Plates 142, 143, 144 

(King Bolete; Cep; Steinpilz; Porcini; etc.) 

t AP 8 -30 cm broad or more, con vex to broad ly con vex or bun-sha pcd, or in age becomi ng 
plane; surface dry or more often viscid when moist, smoolh to somewhat pilted or indry 
weathcr sometimes crack mg into plaques; color variable: biscuit-brown or warm brown to 
yellow- brown, cinnamon-brown, reddish- brown, or dark red (but often with whitish or 
pinkish tints while still under the duff); margin sometimes paler or yellower, Flesh thick, 
firm, white or sometimes ti nged yeilowish ord ingy reddish i nage; not blueing when bruised 
or only blueing sEghtly near the tubes; odor and taste pleasant. PORES at firsl white or 
pallid and appcaring stuffed with a pith, then becoming yellow, olive-yellow, or brown in 
age, not blueing when bruised; tubes whitish becoming yellow, thenolive-yellow. STALK 
(3) 8-25 cm long, 2-7 ( 1 2) cm thick (often large in relation to cap); usually enlargcd below 
when young, often becoming more or less equal in age; firm, solid, entirely white, or 
whitish at the base and brownish above; finely ret icula te over ripper portion or throughout; 
flesh in base sometimes with dark yellow areas (a parasite?). SPORE PRINT more or less 
oli ve-bro wn; spores 13-19 * 4-7 mierons, spindle-s haped to eliiptical, smooth. 

HÅBfTAT: Solitary, scattered, or in groups or sometimes troups on ground in woods, 
found throughout the world and very common in western North America. It favors cont- 
fers (pme, spruce, hemtock, fir) but also grows with hardwoods such as oak and birch. Lt 
is often abundant in our Coastal pine forests in the failand w i nter( usually 2-4 weeks alter 
the first substantial lal! rains) as well as under oak, and a smaller flush may appearin the 
spring. In Coastal northern Catifornia and Oregonit grows with pine and spruce in the fali; 
in the Sierra Nevada a stout form fruits in large quantities under conifers in the spring, 
summer, and fail; and in the high Rockies the variety with a dark red cap fruils mcotossal 
quantities in August and September, under spruce. 

EDJBILITY: One of the finest of fkshyfungi and certainly the best-lovcdand most sought- 
after in Europe, where it has more common na mes than there are languages. If any 
mushroom deserves the dubious title of “king,” this is the one. It is a consummatc crea- 
tion, the peerless epitome of earthbound substance, a bald bulbous pillar of thick white 
flesh — the one aristocrat the peasantry can eat! 

The entire fruiting body is exre/?tionally deheious, even the tubes if they’re firmenough. 
It is delicious raw, but can cause stomach upsets because ifs difficult to digest, so play il 
safe and cook it (preferably on high heat in an open pan, so as to drive off the excess mois- 
ture). The odor and taste of dried B. edutis are marvelous nutty, earthy, and meaty all 
at once. But you have lo fmd them before you can eat them, and il isn l alwayseasy. You 
can’t just casualiy look for them the way you can forchanterclles or blewits you have to 
hunt them down and root them up from under the duff before they're visible to others. 
Timing is of paramount importance, because you face formidable competition from both 
maggots and boletivores(see p. 546). One source suggests getting upat the crack ofdawn 
and wearing your shirt inside out, If that doesnT work, youcanalways resort to the dried, 
imported version found in de li ca tes se ns. 

COMMENTS: This magnificent mushroom has several color forms, two of which are 
particularly common. Thefirst hasa brown to reddish-browncapfCoIorPlates 142& 144) 
and is the dominant one in coastat California. The second, also callcd B . edutis vor pinicola 
(= B. pinicola , B . pinophdus) y has a dark red to red-brown cap lt is prevalenl in the Rocky 
Mountains and Southwest (Color Platc 143) and Gulf Coast region, Remember; brown to 
reddish cap, thick reticulatc stalk, mild Lo nutty (not bitter) taste, and white pores when young 
that do not bruise blue. No mushroom is more substantial or satisfying to find? Ot her edible 
species: B. mottii of the Sierra Nevada has □ pvtted and or rid ged cap; B. separatis (reddish to 
liver-colored cap when young) and B ♦ pseudoseparans (dark purpie cap when young) usually 
have a purpie or purple-tinged stalk and grow under hardwoods in eastern North America. 




Boleiwi edutis, young speeimens with whitc pores. Some forms have mueh stouter stalks than the^e, 
which have been trimmed to check for maggots,. The caps will broaden as they mature. Sce p. 4H9 for 
a do&e up of the reticulate stalk. Also see color plales and pholo on p 5 1 2. (Joel Lti vtek) 


Tyiopiius species can bc somewhat similar, but have pinker pores, plnkish- to reddish- 
brown spores, stain dark brown when bruised, and orare bitte r-ta sti ug* B. fihriUosus is 
another look-alike, bul its cap is darkerand hairier. See also £* aereus and B. barrowsii. 

Boletus aereus (Queen Bolete) Color Piate 140 

CAP 5-15 (20) cm broad, convex becomingbroadly convex to plane in age; surfaccdry or 
moist ( o r viscid only i n age) , smooth or somewhat pit ted , dark brow n to nearly black whe n 
young and co vc red at least partially wilh a f i ne whitish bioo m, but inagc beco ming smooth 
and cinnamon or red-browrt or blotchcd with paler (whitish to tan) areas. FIcsh thick, 
whdc or tinged reddish, not b lue mg whcncxposed(or b lue ing only slightly nearthe tubes); 
taste mild orpleasant. PORES and tubes whitc when young and at first stuffed wilhapith, 
becoming yellow to greenish-yellow in age; not blucing when bruised* STALK 5-15 cm 
long,2-5 cm thickatapex, usually en la rged below when young but ofte ncqual mage; fum, 
solid, white or often brown in age, finely retieulate at least over tipper part. SPORE 
PRINT dark oli ve-bro wn; spores 1 2-J 4 « 4-5 micro ns, spind le-shaped toelliptical, smoot h. 

HABIT AT: Solitary, scattered, or gregarious in mixed woods and under hardwoods 
(especially oaks); found in California, but originally described from Europe. In ourarca 
it is fairty common in the fali in the coastal mountains. usually tinder tanoak, madrone, 
and, orchinquapin. It also grows wilh live oak, but not ascommonly as B. barrowsii. 

EDI Bl LIT V: Dclicious! It is every bh as good as B. edulis, and lessapt to be wormyt 
COMMENTS: This relative of B. eduiis ofte n grows with B. appendicutatus, but has white 
pores when young, a darker cap, and does not stain blue.Thehoary bioom o n young caps 
(sec photos on pp. 50 & 512) disappears as Ihccap beco mes more cinnamon-colored, and 
in age there is litile to distinguish it from B. eduiis other than habitat, Foriunately, both 
species are so deleetably delicious that it hard ly matters if you unwittingly confusc them! 
B. jibriliosus is also similar* but has a hairier cap withoui a whitish bioom. Ånothercousin 
of B. eduiis, B . variipex f has a dry, lan lo grayish-brown, yellow-brown, or dark brown cap 
that lacks the whitish bioom or £. aereusand often becomesareolatc (cracked) in age. It is 
abundant in the summer under oak and bcech in casternNorth America, but rare or absent 
in the West. It iscdible, but usually riddlcd with maggotsand sometimes bitterish to boot. 
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TYLOPILUS 


Mcdium-siied to large, fleshy, mostl) terre si rial bole tes. CAP usuallyduUcolcredandty pically nol 
viscid. POR tS and lubes lypiitiity pultid tu pinkish, vitjacenus, gray , or hrnwn- STALK flcshy, 
sotne times retiiufale, but nut gtamtular-dutfed and nut usuath h ti h dark staturs, VEIL cibsrnt 
SPORE PRIM flc$h-i k ofored tn pinkish-hrawn, reddish-bro^n. cinriamon-br&wn. vinaeeous, 
or t haeolate-brown. Sporen elliptical to spindlen haped, smooth (txcepl / graiitisy 

TYLOPILUS cl ose ly resembles Boletus^ but gives a flesh-colored to reddish-brown or 
choeo la te- brown spore print instead of a brown lo olive-brown one. In ihe lield the two 
genera can ofte ti be told by the color oftheir pores — in Bo knus they are usually orange* 
red, yellow* or white and frequently siain blue when bruised* while in Tylopilus they are 
typically pallid to flesh-coløred, vinaeeous, gray, or some shade of brown, and are more 
apt to stain reddish* brown, or black than blue. 

In eastern North America Tylopilus, like Bolet us, is quitc diverse and often abundant 
in the summer and early fail. The West presents a completely different pieture, however a 
mere handlul of species occurand only one, T. pseudoscaber (a species “complex”), could 
be characterized as M oommon. M Tylopilus does not offer the plet hora of good edibJcsthat 
Boletus does. I can find no mention of any Tylopilus bemg poisonous, but many species 
(e.g., T. felleus) have a very bitter taste even when cooked. Sinee Tylopilus is such a 
conspieuous component of the bolete bounty of eastern North America, I have included 
ihe more common and di s tinet i ve eastern species in the key. Fo ur species are described 
(three of which occur in Ca lif orma); two addilional species are shown in the color plates. 

Key to Tylopilus 

l T ubes yellow; pores yellow to browmsh or reddish, ofien blueing when bruised, cap usually 

a re ola te ( cracked ) m age ; wes te rn T. a tny lo sp orus ( scc Bole tus chrysen teron. p 5 19) 

1 . Not as above; tubes nol yellow, or if so then found in eastern North America 2 

2, S talk while or creamy ( bul staininp dark brown): pores white when fresh bul quickly stain i ng 

dark red a nd t hen dark brown when bruised; flesh in cap and tipper stalk often bluemg slightly 
when cut, then turning reddish or brown; found in eastern Noilh America; raic . T, snetlii 

2. Not as above; staming reactions different, or jf sim ilar then stalk nur whilish; common . . . 3 

3. Pores and / or flesh s ta i ni ng blue or blue- black when bruised orat least sta irung waxed or white 

paper blue or b lue-green when wrappcd in it; frurnng bod) dark T. pseudoscaber gr o up, p. 534 

3, Nol as above; not staming waxed paper blue or blue-grecn; fruiung body dark or lighi .... 4 

4. Cap and stalk dark gray to brownish-black or blac k, but the pores white whe n youngand pinkish 

in age; poresand flesh staming reddish or vinaeeous when bruised, then often blackening; 
fmiting body usually robust; spore pnntpmk ishor vinaeeous; found in eastern North America 
and the Southwest, usually under hardwoods such as oak; ed i ble T. alboate r 

4. N ot as above; differentjy colored or with da rfcer (chocolatc-bro wn, etc.) spores or pores . . 5 

5. Pore surtacc dark gray to dark brown or bJackish, even when young; stalk de nse ly scurfy from 

mimerous mi nute scales or gra nules; cap and stalk chocolaie-brown to dark brow n or witha 
puiple or biuish tinge; spore print pinkish-brown to vinaeeous, found in eastern North 
America, mainiy under northern conifers 7'. eximtus 

5. Nol as above (if dark, then spore print chocolate-brow n or stalk not densely scurfy ) ... 6 

6, Cap and stalk dark (oli ve-bro wn to gra yish- brown, dark brown, or blackish); pores usually 

gray to brown, at least in age; spore print chocolate-brown . . T. pseudoscaber gru up, p. 534 

6. Nol as a bove, dilferemly eolored and, or spore print pinkish to vinaeeous or cinnamon , . , 7 

7 Found in eastern N orth America ( east of the Rocky Mountains)* ........ 8 

?. Found in western North America (from the Rocky Mountams westward)* IK 

8. Stalk base bright yellow; cap pink when fresh ( but fading to tan or paler) T. chromapes, p. 533 

8, Not as above . 9 

9. Cap whilish to buff or pale yellow, sometimes dingy tan in age 21 

9 Not as above; capdarker or brighier 1U 

*ln regions where ihe rasle rn and western tungal floias overlap (c.g,, Southern Ari/ona}. liy bothchoiccs! 
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10, Cup broadly conical and shaggy-ilbrillose tor pitted in age), yellow to brighi yellow -brown or 
linged pink, margin olien J ringed; loutid in soul horn botlom lands T (-A lucilopitus) conicus 

10. N ot as above; tap not shaggy 11 

1 1 Cap bnght orange to d ul! orange ( but may become cinnamon or browner i n age); sta lk whue to 
yellow tir orange ( or agmg brownish) T . haiiouii { see 7. ehromapes, belowi 

11. Not as above; cap yellow-brown to cinnamon, brown, purplish.etc., but not truly orange 12 

12. Flesh very bitter- ta s tin g (bul some pcople have Lroublc detecting the bitternes*) 13 

12. I aste not bitter or only slightly or sporadically so 16 

13, Stalk purpie or purple-and- white when fresh (but may fade in age!); cap purplish to brown, 

pores white when young, dingy pinkish in age; stalk nol reticulate or only slightly so at apex; 

usualiy 1 ound under hard woods; c om mon .......... . . T. plumbeovioiaceus 

\ 3. Not as above; cinnamon to brown or dark brown but not purpk when fresh 14 

14 Stalk clearly reticulate; usualiy (not aiways) under conifers r/e/fcwj(see T. mdecisus* p. 535) 

14 Stalk not reticulate or only slightly so at apex; usualiy associated with oak 15 

15. Stalk thtek ( i -5 cm at apex); cap medmm-sized to large; wtdespread . . , . 7. rubrobrunneus 

15. Stalk thmncr than above; cap often rather small; Southern T . minor 

16. Sta lk typically long a nd siender (Jess than l em thick a t apex), often curved at base; cap and sta lk 

reddish“bruwn lo cinnamon or ta w ny (see Color Platc 149 ); fou nd in many ha bitats but partial 
to hemlock; many spores mi nuldy roughened or pitletl T. gracilis (see T chromapes. below) 

16. Not as above, stalk usualiy at leasi 1 em thick; spores smoolh . . * ► . 17 

17. Cap more or less ma roo n-red T. badiceps 

17, Nol as above . , . . , 24 

tb. Stalk di s ti netly reticulate over upper portion; associated mainly with oak 7’, indecisus, p. 535 
IS. Stalk not reticulate or only obscurely so al apex from dccurrcnl lube walls 19 

19, Stalk of ten short, poorly-developcd, and sometimes off-center; margin of cap often ineurved 
even at ma tu ri ly; fruiting body often part ly btiried in soil 7’. humitii, p. 535 

19 . N ot as above «... 20 

20. Cap dark brown T. ferragmeus (?) 

20. Cap ta n to dull brown or vinaceous-tinged . 7 1 . ammiratii { see T. indecisus, p. 535) 

21 Sialk disti netly reticulate or reticulate-ridged; matnly Southern ........... 22 

21 . Stalk not reticulate or only slightly so at apex; Southern or northern 23 

22. Reticulation on stalk coarse and raised: stalk usualiy long in relation to cap; cap often arco la te 

in age; spores pitted or roughened ............... (see Bo let ti lus A us trobole fus, p. 508) 

22. Not as above; taste bitter or mild; fruiting body often robust T. rhoadsiue 

23. Cap ty pica 1 1> wrink led; northern T. intermedius 

23, Cap not normally wrtnkkd; Southern T. peratbidus 

24. Fruiting body medium-si/ed to large, tawny to oiangc-brown to brown (induding the pores!); 

stalk usualiy reticulate; taste mild lo slightly bitter; mainly Southern T. tabticimts 

24 N ot as above; pores usualiy paler w hen fresh . T. mdecisus & others, p r 535 

Tylopilus chromapes (Chrome-Footed Bolete) 

CAP (3) 5-15 cm broad, convex, often becoming more or less plane in age, surfaee smooth 
orfelty, dry to slightly viscid, bright pink lo rose-colored when fresh, but often fading{to 
pinkish-tan, tan, oreven whitish) in age. Flesh thick, white or tinged pink, not bluetng; 
taste mild or slightly acidtc. PORES minme, white when young becoming pinkish to flesh- 
colored to dingy brownish in age, not stainsng appreciably when bruised, or staining 
pinkish, tubes more or less same color or slightly yellower. STALK 4-20 cm long, 1-2.5 
cm thick, equal or slightly tapered either way, solid, Firm; upper portion white or pallid or 
sometimes splotched with pmk(especia!ly when young), base bnght yellow i nside and out; 
n o t re tic u late b ul of te n sc u rf y a b o ve fro m stna 1 1 hai r s or sca les . SP OR E P R I N T vi nace ous- 
to pmkish-brotvn; spores 10-17 * 4-5.5 microns, elliptical to spindle-s haped, smooth. 

HABITAT: Solitary lo gregarious on ground under both hard woods and conifers; locally 
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frequent throughout eastern North America in the summer and falk Lt is e specially 
common under birch, aspen, and conifers in northern lat i tudes in June and July, 

EDI Bl LITY: Edible and quite good, but often nddled with maggots. 

CGMMENTS: Formerly known as Bole tus chromapes and Leccimim chromapes, this 
lovely bolete is easily recognized by its pink cap and white pores u ? hen young and its 
scurfy stalk with a bright yellow base. (The color scheme is reminiscent of Gomphidius 
s ub rosens, a gi Iled mushroom c I ose ly related to the boletes.) It is one of se ve ral very 
striking species of Tyiopiius that are native to eastern North America. Others tnclude: 
7 . plumbeoviolaceus, a beautiful bul bitterst as ting violet to purp le- brown species; T , 
(-A ust roboletm) grucilts, a slender-stemmcd species (COLOR PLATE 149); and T. 
ballouii, with an orange, Leccinum-likt cap when fresh. For more details on these and 
oiher distinetive eastern species, see the key to Tyiopiius. 

Tyiopiius pseudoscaber gro up ( Da rk Bo lete) 

CAP 5- 1 6 cm broad , con vex to plane or some what i rregu lar; surtace dry , minutely velvcty 
to smooth in age, dark brown to very dark bro wn or at times grayish- brown to oli ve- brown, 
usually bruising darker brown to blackish; margm sometimes slightly paler. Flesh thick, 
whitish, typically bruising blue (but sometimes slowly or erratically), then slowly dis- 
coloring to reddish-brown or brown (orsometimesstainingdirectly to pmkish); odorolten 
pungent, taste mild orat least not bitter. PORES and tubes dark yellow-brown toeoffee- 
brown to grayish-brown, chocolate-brown, or very dark brown (but in some forms pallid 
to grayish or yellow-gray when young); usually (but nol always!) staining blue and then 
slowly reddis h to dark brown w hen bruised. STALK (4) 7-16(20) em tong, I-3(4)cmlhick, 
equal or more ofien thicker below, firm, dry, minutely vclvety and,, or scurfy, often 
longitudinally lined or streaked; distinetly reticula te above in one form, not retteuiate in 
others; brown or colored like cap or darker, usually bruising darker brown or sometimes 
blue; base typically whitish. SPORE PRINT pale to dark chocolate-brown or reddish- 
brown; spores 1 1-19 (25) * 5-9 microns, spindle-shaped to eiliptical, smooth, 

HABIT AT: Solitary, scattcred, or in groups on ground or rotten wood, usually under 
comfers but sometimes with hard wood s; w idely disiributcd but mainly northern. It is 
fairly common m the lale summer and fali in the Pacific Northwest and northern Cali- 
fornia, It is especially fond of Sitka spruce- which niay explain its absence ornearabsence 
south of Mendocino County, CaIifornia(the southernmost limit of Sitka spruce). 

EDI Bl LIT Y: Edible, but according to most sources. far from i nered s ble. Its somber 
color is unappetizingand makes it difficult to see in the forest gloom, I haven’t tned it. 

COMMEN1 S: Also known as PorphyreUus pseudoscaber f this distinetive bolete is easily 
told by its dark color (see photo on p, 535), reddish-brown spore print, dark brown pores in 
age, and tendency to stain blue. The latter feature vanes considerably in du rat ion and 
intensity and may even be absent; however, if the fruiting body is wrapped in white or 
waxed paper it will usually stain the paper blue ordark blue -green. The above descript ion 
is actually a composite of se veral closely related “dark boletes" that have passed under 
the n arne s T. pseudoscaber , 7 porphyrosponts, T. olivaceobrunneus* T w atrofuscus, 
T * sordidus, etc. Some mycologists con sid er them to be forms of one highly variable 
species. Others co nsider them distinet for instance, they reserve the name T. porphy* 
rosporus for the form with pal lid pores when young, and T. olivaceohrunneus for the 
variety with a reticulate stalk. Ot her species in the group mel ude: T. pacificus, which tends 
to have a copiously cracked (areolate) cap in age; T.fumo$ipe$> an eastern species with an 
a reola te cap in age and na rrower spores, and 7'. nebulosus, which typically does not stain 
blue. Two otherdark species, T. alboater and T. eximius, are described in the key. 




Lefl: Tylopiius pseudoscaber gioup. Note dark coior. Right: Tyhpilus indecisus is apuobeinistaken 
for a Bole lus, bat like many species of TylopHus, il s tam s brown when håndled. 


Tylopilus indecisus (Indecisive Bolete) 

CAP 5-15 (25) cm broad,convex toplane; surface usualiy dry and smooth, dark brown to 
brown, dingy brown, or dingy cinnamon (usualiy darker when young, paler in age), stain- 
mg dark brown where bruised. Flesh thick, pallid, often staining pale vinaceous or flesh- 
eolor when bruised; taste mild. PORES and tubes pallid when young, soon becomingdull 
pinkish or pale flcsh-color; slightly darker, dingier, or more vinaceous in age, staining 
brown where bruised. STALK 4- JO cm long, 1-3 (4.5) cm thick, equal or thieker below, 
dry, firm. buff to brown, the apex often pallid; darker brown where bruised or håndled; 
reticulate at least at the apex (but eastern variety so me ti mes not reticulate), sometimes 
nearly throughout, SPORE PRINT flesh-colored to reddish-brown or tinged vinaceous; 
spores 10-15 * 3-5 microns, spind Ic-s haped to elliptical, smooth. 

HA BIT AT: Solitary to scattered or in small groups in mixed woods and under oaks; fairly 
common in eastern North America, but rare in the West. I have seen il only a few times in 
ourarea, under live oak in the iate fail and early winter, and under white oak inland. 

EDIBILITY: Edible, according to the literature. I haven't fried it, 

COMMENTS: Thcre is nothi ng particulurly indecisive about this drab bolete, but there is 
nothing panicularly decisive abom it either. The brown cap and reticulate s talk are remi- 
niscent of Bo le tus edulis, but the pores arc pinker (and never olive-yellow), the fruiting 
body stains dark brown when håndled or bruised, and the spore print is pinkish. Eastern 
material (including var, subpunetipes, which differs microscopically) is less api to be 
reticulate t han the western version , T. ammiratii is si milar but has a ta n or vinaeeous-ti nged 
cap and whitish stalk that is not reticulate or only slightly so at the apex; it occurs in Califor- 
nia under oak. Si milar casterners ind ude: T - mbunicolor^ a small, slim, tawny-ochre 
Southern species w i thye Ilo wish flesh; T. tabacinus r dJ\A T. rubrohrurmeus, both medium to 
large (see key to Tylopilus); and T \ felleus (COLOR PLATE 150), with a reticulate stalk 
and very bitter taste, T fellem i&especially common under conifers (e g., hemlock and 
pine); it is often mistaken for Bolet tis edulis. For other easterners, see key to Tylopilus- 


Tylopilus humilus (Humble Bolete) 

CAP 4- 1 2 cm broad, nearly round tocon vex when young, sometimes expanding to plane in 
age or often some w hat missha pen or i rregula r; surface d ry or slightly tacky, often minutely 
vel vety, duli brown or sometimes reddish-brown; margin often with vinaceous tints and 
frequently remainingmeurved through maturity oreven covering some of the pores. Flesh 
thick, white, bruising pinkish- brown or vinaceous (rarely bluc); taste mild. PORES and 
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Ty top i lus humiliLs is a small, rare, often misshapen botete. Note how stalle is olten poorly devdoped. 


tubes whitish when young, becoming pale Hesh-color or duil pate pinkish,stainingbrown 
when bruised, STAEK 2-5 em long, 1-3 em thick, usually rather stocky and sometimes 
off-center; cquai or swollen below, but the base often pinched; firm, solid, white atapex. 
usually brownish- or vinaccous-stained below, especiaily when håndled; not reticulate or 
only very slightty so at extreme apex. SPORE PRINT duti reddisb-brown, spores 8-12 * 
K 3-4 microns, spind le -shaped to elliptical, smooth. 

HABITAT; Scattcred to gregarious or in small dumps on gro und (often partially buried), 
fruiting in the fali and winter; known only from Caiifornia, rare. It appears every year in 
sandy soil i n a burned-over area ncar Sa nta Cruz, apparently inassociation with manzanita 
or live oak, but with k nobeone pine also in t he general vie i nity , 1 t was originally d iscovered 
by Harry Thiers in Mendocino County under pines near a deslroyed dormitory. 

COMMENTS: This bashful boleie is easily se parat ed from ot her Tylopilus species by its 
semi-underground habit, Le., it tends not to expose itself until fully mature, and even then 
may rema in half-buried. The stocky or poorly-dcvclopcd stem is rcmmisccnt of Gasiro- 
holetus. but the spores arc forcibly discha rged and the tubes are ar ranged veitically. 


LECCINUM (Rough-Stemmed Boletes) 

Mediutn-sized to large, tteshy, terrestrial, niycorrhi/al. woodland boletes. CAP usually some 
shade oi otange. red, brown, gray, or whke; viiicid or dry; olien nmmed with aflap ot s te s i le lissue 
when young. PORES and tubes usualty whitish 10 dmgy hujf, grayistt, gmytshroitve* orpalehro wn, 
only very ntrdy yellow; nol staining blue. STALK fteshy, usually ralher loughaud l'ibrous, typicølly 
not ret itu fair, ornamemed with scabers whtch «r utilly darkm tit matur ny VEIL typicaUy absefU. 
SPORE PRINT brawn. Spores spindk-shaped tøellipiical, smoøth. 


L£CC/A r f7A/differs from other boletes by virtue of the tullcd hairs orsmallrough sea les 
(seabers) on the stalk. The scabers may be pallid when young, but usually darken tobrown 
or black by maturity. They should not bc confused with the resinous or stieky glandular 
dot s loimd in Suillus, which do not protrude as scabers do and arc not composed oi hairs. 
Leccinums also have a characteristic appearance which makes them recognizable Irom a 
distance; the cap is typically some shade ol orange, reddish-brown, brown, or white; the 
pores are usually white or dingy-colored ( not yellow or red) and do not stain blue; and ihe 
stalk is usually whitish or pale colored cxcept for the seabers, and usually mueh tougher 
and more fibrous than the cap. Also, the stalk sometimes stains blue when cut or håndled, 
and in many species is rat her long in relation to the cap. 

Leccinums are good boletes for beginners because they are widespread, often abundant 
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(in Alaska they are said lo ouinumber all other boletes), and cdiblc (though a few, Jike 
L. atrostipitatum, reportcdly causcstomach upsets in .mrøe’ people). Nearly all Leecinums 
have a tendency to blacken when cooked or dried, but in no way does this affeet their 
flavor. They dry quite nicely and are less apt to be maggoty than other boletes, al least 
in our area. Somc species, such as L. irnigne, arc ddicious fresh. Ot hers, like L. man- 
zar ji tae t are walery and bland untess dried fint Even the less savory ones, howcver, have 
an important rolc to fulfill — they help stuff the buckets and bellies of boleti vores (see 
p. 546) who might otherwise grow despondent and dangerous! 

Like most boletcs, Leccimimsare mycorrhizal. Their fa vorite hosts are aspen and hirch, 
but they also occur with conifers and oaks, and in Calitornia — where birch is not native 
and aspen is restricted to the Sierra Nevada they link up with madrone and manzanita, 
mas que rad i ng und er the moniker“manzanita bo let es. ” G ver 1 00 species of Ler cmtmi have 
bccn described irom North America (most ot the m trom the northcrn part), bulmany are 
very similar in appcai ancc and can only bc disti nguishcd with a microscope. For insumce, 
L. aurantiai urn diliers from L. discolor by the presenceof minuie pigment g lo bu les in the 
hyphae of the cap cuticle, whilc L > discolor differs from L . rufescent oides in its smaller 
cuticular hyphal end eells! The staining reactions of the flcsh upon exposure to air— 
pariicularJy at the j urteture of the cap and stalk — are also significant and should he 
determined by slicingopen the fruiting body lengthwise, rubbingthe flesh aeouple times, 
then observing it al 5-minute intervals fora period of tø-l hour. 

Fortunately, Leccinurn is such a safe genus that boleti vorous bipeds such as you and i 
can leave such dubious and esoteric di sti netions lo professional b ole tolo gis ls ? and con- 
centratc on learm ng a few common “prototypes M — e.g,, the L. manianitae group that is 
so common with manzanita and madrone; the orange to reddish-brown-capped L . insigne- 
L aurantiai urn group that grows profusely wherever there are aspens; and the white- 
capped L. hohpus and dingy colored L scabrum groups that fa vor birch. Three ^proto- 
types" are described here and se ve ral ot hers arc key ed out. 

Key to Leccinurn 


i . Pores and tubes ydlow when fresh . . . , 2 

1 . Pores and tubes not yellow , , . . „ * 3 

2. Stabers on stalk brown lo blackish m age; cap yellow to ochraccous to brown or dark brown; 

found under hardwoodsf mam!y oak ) in easter n and Southern North America 29 


2. Not as above; scabers reddish or paler, nut da rken ing apprecrably in age (see Baleitis, p. 5 1 1 ) 

3 Base of sia!k bnght yellow and cap pink when fresh (but fading!) or cap and sialk chocolaie- 
brown lo purphsh to dark blue-gray and pores c hoco late -brown to dark gray to blackish at 

maturily; restricted Loeasiern North America * * * (sec Tyiopilus, p. 532) 

3« Not as above ...... 4 

4. Margin of cap iatkmg sterile Jlap(s) of lissue; cap while to bufF, grayish, brown, dingy yellow- 
brown, olive-tinged, or c ven black when fresh ... 5 

4. Cap pink to apricot-buff, orange, red, red dis h- brown, orange-browru or rusiy -brown, or if 

colored as above then margi n of y oung cap rimmed w ith a sterile Hap of lissue 2-6 mm wide, the 
Hap breaking up into segments as rhe capexpands, ordisappeanng 12 

5. Cap white or whiiish (but sometimes unged buff, pinkish-buff, brown, or oli ve in age) ... 6 

5. Cap more highly or deeply colored (pink, orange, red, brown, gray, black, etc.) 8 

6. Associated with aspen; known only from California 1. caU/ornicuminct scabrum . p. 54 1 ) 

6. Not as above 7 

7. Cap often olive-linged in age, sometimes viscid; common under birch in northern and eastern 

North America . L. hof o pus & ot hers (sec L. scabrum, p. 541 ) 

7. Not as above; cap not viscid; associaied with hardwot>ds (especially oak) m Southern and 

castern North America (especially common in the South) atbeMimti see L. scabrum, p. 541) 

8. C ap bluish-black to dark grayish-brown to black when fresh (but often fading in age), asso- 


ciated with aspen and birch in eastern Nordi America 9 

8 . N ot as above ; ca p d ull bro wn lo g ray-b rown, d i ngy ye I lo w - b rown , o 1 1 ve- ti n ged , etc JO 
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9, Found with birch; flesh in&talkapex red de ni ng when bruised L. snellii i sen L. stab rum, p. 54 1 ) 
9. Not as a bove; associated wil h aspen , . . L. griseonigrum I see /,. seahrum, p, 541) 

10 Cap yellow-brown when young bccoming duller or grayer in age and usually prommenlly 
crack cd (a reola te); associated with oak and ot her hardwoods; especially common in south- 

easternNorlhA meriea L, griseum ( see L r scabrum, p, 54 1 ) 

JO. Not as a bove; cap not usually a reola te; associated witb bi reb or aspen II 

1 1 . Associated with birch, widely distributed L , sc abrum & others, p. 54 1 

1 1 . Associated with aspen; tom mon in the Sierra Nevada L. motUanum i see seahrum, p. 54 J ) 

12. Veil presem, covering the young cap, then break ing up into whilish patches; associated with 

aspen in the G real Lakes region L. potteri 

12. N ot as above, veil a bsent ( but margin ol cap may have sterile 1 lap( s) of tissue ) 13 

13. S tabers on stalk den se and c oa J- black even in the but ton stage and black ordark brown in age; 

Associated mamly with birch in castcrn and nort her n North America, but also lound with 
aspen in Southwest L. atrostipifatum & L, testaceoseahrum ( sce L. insigne, p. 540} 

13. Not as above * 14 

14, Associated with manzanita and mad ro ne (and possibly toyon); cap øften(but notalways) viscid 

when moist; c om mon in west coast States, especially Onegon and California i 5 

14. Associated with aspen, comfers, or other trees; cap viscid or dry ; widely distributed but not 

found in Coastal California 18 

15. Cap dark red to brown or sornetimes orange-brown L. mansamtae & ot hers, p. 539 

15. Cap brighi orange to pink or aprteot-buff .*..** ............ * 16 

1 6. Scabers on stalk orange; bruised or cut flesh usually redde n ing somewhat before d arken ing , . 

. J„. "aurantiosctiber* { sce L. manzanitae, p. 539) 

1 6. Not as above 17 

1 7. Cap pin kis h to apricot; Uesh not staining when bruised L . constons (sce L manzanitae, p. 539) 

1 7, Cap orange; Uesh usually reddening Or darkening Z,. armeniueum (sec /.. manzanilae , p. 539) 

18, Flesh (especially at ju net ure of cap and stalk} not changing color upprcciably when cut or 

bruised, or staining only very slightlyfbut lo wer stalk may stain blue); found withconifers 19 

1 8 . Flesh (especially at junetu re of cap and stalk ) staining purple-gray, b luish-gray, smoky, reddish, 

vmaceous, etc, when cut or bruised (hut often s lo w ly or erratically); Jower stalk may stain 
blue as well 20 

19. Fru it ing body medium-si /ed to ve ry large (mature cap 10-30 cm broad); found in the Pacific 

Northwest L. ponder vs am & others (sée L. manzanilae, p. 539) 

19. Fruiling body smaller (cap usually less than 10 cm broad); known from the Southwest and 

easlern North America .../,. vulpitumt 

20 . H esh s la i ning p u rp Ic-gra y t o bJ m s h-gra y or s mo ky ( f usco us ) di re c fly w hc n h ru s sed or cut ( but 

olien staining slowly or erratically) 21 

20. Flesh staining reddish, vmaceoiis, or h urgu ndy when bruised or cut ( but often staining purple- 

gray to bluish-gray or fuseous altet thai) 23 

21 Cap whitish when young but bccoming brownish mage; stalk ihick and club-shapcd(thicker or 
s w ol ten be low); ass oc la ted with west ern coni fers ( ma inly i n m ou ntø i ns) L.ch val am 

21. Not as above , , 22 

22. Cap orange to rusty-orange to reddish when young ( may become browner in age), or if brown 

when young then tubes often staining vinaceous or purphsh when bruised L. insigne, p, 540 

22. Cap dark brown to duli reddish-hrown or duli brown, tubes nat staining vinaceous or purplish 

u hen bruised L . brunneum ( sce L. manzanirae, p. 539} 

23. Cap liver-eolored to liver-brown and ribri Hose to fibrillose-scaly; associated with cohifers 

in the Pacific Northwest L fibrUlosum I see L. manzanitae, p. 539) 

23. Not as above; cap typically reddish to rusly-orangc, brownish, or paler 24 

24. Cap pale tan to pale dingy orange-brown or yeilow-brown; associated with aspen and birch in 

nort hern and easlern North America, and in the Southwest /,. einnumomeiim 

24. Not as above; cap usually darker or brighter 25 

25. Cap pinkish- or vinaceous- u nged when young; known only from Idaho under whitebark pine 

incamatiim 

25. Notas above 26 
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26. Stalk more or Jess equal or narro wed near apex; associated mostly with aspen or pine; very 
widely dislributcd and tommon * ■ * . 27 

26. S talk dislinelly and consisteiuly dub-shaped (thicker below); associated with conifers (mainly 

spruce and fir) in Ihe Rocky Mou nlams and Southwest . . , , . * , * 28 

27. Cap typically reddish to orange to btfefc-red when young (o flen somewhat duller in age); asso- 

ciated wtth aspen and coni lers (pine, etc.) aurantiaeum (see L. insigne. p. 540) 

27. Cap somewhat similar in color to above or often duller even when young t bro wn to orange- 

bro wn* pak einnamon, etc*); associated only with aspen L * discolor (see L. insigtw, p. 540) 

28. Cap jibrilJost or fibriJJose-scaly . . ,L. suhatpinum ( scc L. insigne. p. 540) 

28. N ot as a bove L . futla x f see L. insigne, p. 540) 

29. Stalk often robust and s w olien in ihe middle or below; cap yellow-brown to dark brown .... 

L . crocipodium 

29. Stalk long and more or kss equal; cap yellow-brown to ochre, often wnnkJed or findy pmed 


in age * * -..,*...**..**.******.**♦.** . * . , L* mgosiceps 

Leccinum manzanitae (Man/a nita Bole te) Color Piate 145 


CAP (5) 7-20 (30) cm broad, rounded bccomingconvex and ihenbroadJyconvcxto plane 
or somewhat i r regn la r; surface viscid when moist, practically smooth but usually with 
flattened fibrils, sometimcs piticd in age; dark red lo rcddish-brown, or at times rusly- 
browm, rusly-orange* or brown (see comments); margin wilh flaps of sterile tissue w ? hen 
young, which break up i nto segments ordisappear in age. Flesh thiek, firm becomingsoft 
al maturity, wbite, usually bruisingsmoky-gray topurple-gray or bluish-gray when cut, but 
often very slowly or only in certain areas. PORES and tubes whiiish to pale olive, olive- 
gray, or grayish* usually deep dingy olive-buff in age; not blueing when bruised but often 
discoloring brown. STALK 8-20 cm long* 1 .5-4 cm thick at apex* equal or often thicker or 
swollen below, tough, fibrous, solid, white or whitish when fresh, but roughened by 
numeruus small projccting scabers that are pallid at llrsi but deep brown to black by 
maturity; lower portion olien bruising(or already siained) bnght blue lo greenish-blue. 
SPORE PRINT brown: spores 13-19 * 3-5 microns, spindle-shaped to cllipticaL smooth. 

HABIT AT: Solitary to widely scattered or gregarious on ground, associated with man- 
zanita and mad ron e but often growing in mixed woods; kno wn only fromthe westeoast. 
It is common in our area in chc fail and winter and is easily the most pre valent Leccinum tn 
Coastal California. It is seldom as proliOc as B. e du tis, but I have seen more than fifty 
prime fructificalions under a paich of stunted madrones in Ihe middle ofa pasture* 

EDIBILITY: Edible and esteemed by many boleti vores, but disappointlngly bland in 
my experience. Mature or waterloggcd specimens should bedried in order toconeentrate 
their flavor and get rid of excess moisture. In one blind tastingof several locai boleiesfall 
fresh), il placed next lo last slighily behind the boring Boletus suhtomentosus but a head 
of the ab omi na ble Suillusfuscotomentosus. Michael Cabaniss, who did the line dra wings 
for this book, says: 'i have tried only dried s lices, a form which is not the most visually 
sti mu lating . . . their consistency is rather grainy, gi ving the gustatory experience of dried 
eart h or decomposcd red w ood chips. Dried slices are not even chewy; l hey break up read ily 
when inserted in to the oral cavity and are swallowed with great difficulty/* 

COMMENTS: This large, impressive bolele is easily klentified by ils reddish to brown 
cap* hard tough stalk with dark scabers, and growth with manzanita and madronc (see 
photo on p. 39). It is the central species in a cluster of edible Leccinums that appear to 
associale only with ericaceous plants such as manzanita and madrone* and are 
consequently referred to collcctively as "manzanita bolctes." Their ranks include a 
common but unidentified (probably unnamed) species in our area with a bright orange lo 
rusty-bro wn cap, orange scabers, and llesh that tends to stain reddish before turning 
fuscous(it is known JocalJyasL* “auraniioscaber’y, L. urbuticoiu, wilh reddis h-staining 




Leet inum manzamtae i s a com mon assoc late of ma nza n i la a nd mad ro ne . N ote the da rk sca bers cm 1 he 
stalk and the white flesh that stains fuscems (smoky to smoky-purple) erratic&lly when cut. 

fiesh and a buff to pale brown eap; JL aenetwt t with a non-viscid, oranger cap;Z. fargentii, 
possibly associated with ioyon, with a dry cap, dark olivc-gray pores, and very de nse 
scabers; L „ constam, with a pale pink to apricoi-colored cap and unchanging flesh; L > 
armeniaeum, a common species with an orangish cap and somewhat paler scabers (especially 
when young); and Z. arCtosiaphylos , an Alaskan species associated with bearberry (a lype of 
manzanita). Other species: Z . ponderosum (COLOR PLATE 146) jsa someti mes massive 
species that looks like L. manzanitae, hut lypically has unchanging (or on ly slighily 
staining) flesh and is associated with conifers in the Pacific Northwest; it is quitc lasty. 
L. fihrdlosum also grows with conifers in the Pacific Northwest, bul it has a fibrillose 
to fibriilose-scaly, liver-brown cap and its flesh stains reddish or vinaceous when cut.Z, 
idahoemis has a roughened, livcr-colorcd cap bul does not stain appreciably when 
b ru is ed, while Z. brunneut n has a dark brown to reddish -brown cap, stains di reet ly to 
fuscous, and is quite common under aspen in the Sierra Nevada and Southwest. Seealso 
L. imigne and the species listed under it. 

Leccinum insigne (Aspen Bolete) Color Plate 147 

CAP (4) 6- 1 7 cm broad, round to con vex becoming broad ly convex to nea rly plane; surface 
dry r or only slighlly viscid when wet, smooth to minutely fibrillose or samelimes breaking 
up into small scales, in age sometimes pitted; color variable: b right o range to rusty-orange, 
reddish -o range, o range -brown, reddish-browm, or etnnamon (or in onc form brown), 
often paler or duller (tan, brown, or duli orange-brown) in age; margin usually with flaps 
of sterile tissue, at least when young. Flesh thick, olten rather soft in age, white, turning 
bluish-gray to purple-gray or fuscous when bruised or cut, but sometimes very slowly or 
erratically. PORES and tubes pallid or whitish when young, becoming ohve-bull to 
grayish or d ull ycllowish-bufi in age, nol blueing when bruised (bm may stain yellowish lo 
brow'n, lavender, or vinaceous). STALK 6-15 cm long, 1-2,5 cm thick at apex, equalor 
sw r ollcn below, dry, solid, rather tough and librous; white or whitish when fresh, but 
roughened by n urne rous small, projecling scabers which are initially pallid but becotne 
reddish-orangc to brown and finally blackish by maturity; base or lowcr portion olten 
staining or discoloring blue. SPORE PRINT brow r n to yellow-brown; spores It-IK * 4-6 
microns, spindle-shapcd lo eJongated-eUiptical, smooth. 
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HABIT AT: Widely scatlcrcd to grcgarious or in troops on ground in woods and at iheir 
edges; associatcd primaril) if not exdusively wiih aspen, and common in the summer and 
early fail wherever aspen occurs. It is abundam in the Sierra Nevada (along with othcr 
Lcccinums sec commcnts), and I have sccn cnormous fruitings in the Southwest and 
Rocky Mountains shortly after the blue eolumbines bioom. It is also abundam in Alaska. 

EDI BI LITY: Ed i ble and go od. Though not the equal of Boietus edulis, il is far bct ter in 
ilavorthan its Coastal counterpart, L. mamanitae. Like most Lcccinums it darkens when 
cooked or d ried . If this inti mida tes you, that’s fine with me — 1*11 be more t han happy to take 
them off your hånds? 

COMMENTS: T his common aspen-lover has many look-alikes in the genus Leccirtum, 
most of which have passed under the namc L. aurantiaium . They are very difficult to dis- 
tinguish without a microscope but all are apparently edible, though some may cause 
digestive upsets in sensitive individ uals. L. irtsigne is recognized by its rusty-orange to 
reddish-brown or brown cap, scabers on the stalk which darken in age, and growth with 
aspen. Some of its more common iook-alikes include: L * aurtintiacum, very similar and 
widespread under aspen and conifers, but s o mc times larger and more robust and with 
flesh that distinetly stains burgundy-red befare turning purplish- or bluish-gray, L m dis* 
colar, very similar to jL auramiaeum , but growing only with aspen and with a slightly 
duller* browner, or more cinnamon-coiored cap(see p. 537 for the critical microscopic 
difference); L . atrostipitaium and£. testaceoscabrum {ihe latter more brighi ly colored), 
with scabers that are black even in the button stage, associatcd mainly with birch and 
poisonous to some people; and L. fallax a nåL. subttlpinum, with a rusty to dark reddish 
cap and dub-shapcd stalk, assuciated with spruce and fir in the Rocky Mountains and 
Southwest. Also see L. manzanitae and the species discussed onder il. 

Leccinum scabrum (Birch Bolete) 

CAP 4-10 cm broad, convex to broadly convex to nearly plane or slightly depressed 
ccntratly; surface smooth, dry to slightly viscid when wct, duli brownto gr ayish -brown to 
dingy yellow-brown or tan (but often developing olive tints in age), margin lacking 
flaps o f sterile tissue. Flesh thick, while, typically not staining when cut or discoloring 
slightly pinkish to brownish in the stalk, PORES and tubcsdull wTiitishor pallid becoming 
dingy brownish in age; not blueing when bruised bul sometimes staining slightly yellowish 
or ochrc. STALK 7-15 (20) cm long, 0.5-1. 5 (3) cm thick at apex, usually thicker below, 
firm, solid, white to grayish but roughened by numerous projectingtufted hairs (scabers) 
which soon bccomc brownish to black at leasl over the upper portion; often staining blue- 
green below. SPORE PRINT brown, spores 14-20 * 5-7 microns, spind le-s haped to 
dongated-elliptical, smooth. 

HABITAT: Soliiary, scattered, or in groups near or under birch in the summer and fail; 
common throughout the northern hemisphere wherever birch occurs. It has nol been 
found in California, but could conceivably appear on lawns where birchcs have been 
plantcd (just likc Lactarius torrttinasus). 

EDIBILITY: Edible and choice according to some, mediocre according to ot hers; only 
firm specimens should be used. 

COMMENTS: The dingy brownish cap, dark scabers on the stalk, and association with 
birch are the principal fieldmarks of this bolete. Thcre are sc veral simiiarly colored species 
that are best differentiated microscopically, but £. montanum of the Sierra Nevada can 
be distinguished by its differeni mycorrhi/.ai mate aspen, Othcr species: L. gréseonigrum , 
associatcd with birch, is one of several species with a blackish to bluish-gray to dark brown 
cap (which, however, may bleach out in age); L. snellii also has a dark cap but favors aspen; L. 
alaskanum, common with birch in Alaska, has a dark and Light, streaked or m otti ed cap. 






Leccinum smbrum is One of many birch-! oving Leccinuvns. Cap i$ du il colored { brown to ran, gray, or 
dmgy olivcj and t he stalk is usually rat her siender 

Thcre are also scveral species with a whitish or pallid cap, including: L. hotopus and /,. 
rotundifoliac, both fairly tom mon in northern North America under birch, the former 
often developing oli ve tingen on the cap in age and the latter usually growing in bogs: 
and L. atbeUum , a si ender-stem med, dry~cappcd eastern species t hat favors Southern oaks, 
L. californicum has a whitish to buf f cap, but grows with aspen in the Sierra Ne vada, while 
L > cretaceum has a paie buffeapand flcsh that stains vina ceftus-pin kern ticaily.L, roseo - 
fracta has a dark brown cap and rcddjsh- or pinkish-staining flesh and isassociated with 
birch. Finally, there is L. griseum, an easlern species that somewhat resembles L. scabrum 
bul usually has an areolate (cracked) cap in age and favors oak and olher hard w oods over 
birch. All of these species lack the flaps of sterile tissue on the cap margin characteristic of 
/,♦ insigne, L. manzanttae, and the species discussed under them. 

Left: Leccinum hotopus, a white-capped birch-l ovmg species. Note dark scabers on atalk. Right: 
Sirobilomyces con/usus (see cormnents under S*floceopus y p 543, for details). 





"Old Man of the Woods," Strobilomyces floccapus, is e asi ly told by its shaggy black or gray fruiting 
body. Note cottony veil in young spccimen at center and dark giay to black pores in okier one at lefL 

STROBILOMYCES 

THIS small genus is uniquc among the bolctes in ha ving a shaggy or scaly gray to black 
fruiting body, gray to black pores when mal ure, and blackish-brown, rcticulate or w&rty 
spores. 1 1 is so unique, in faet, that some mycologists place it in a separate fami ly. A woolly 
veil is present when young, and may form a slight a nnulus( ring) on the stem. Since only one 
species is deseribed here, a key is not included. 

Strobilomyces ftoccopus (Old Man of the Woods) 

CAP 4-1 5 cm broad , con vex or cushion-shaped beco ming broad Sy con vex to plane; surface 
dry, shaggy from ntimerous soft, coarse, gray to grayish-brown or black scales on a paler 
background (but in age sometimes entirely blackish); margin usually hung with pallid to 
grayish veil remnants. Flesh whitish, usually turningreddish {often sio wly) when bruised, 
then dark brownish to black. PORES fairly large, white or gray becomingdarker gray to 
ncarly black in age, usually bruising reddish, then brownish to black; tubes same color. 
STALK 5-12 cm long, 1-2,5 cm thiek, equal or somewhaithicker toward base, solid, firm, 
dry, sheathed by large gray to grayish-black scales or shaggy ma tenal cxccpt at apex, VEIL 
pallid to grayish, woolly-cottony, leaving tissue on cap margin and usually one or more 
shaggy zones on sialk. SPORE PRINT black to blackish-brown; spores 9.5-15 * 8.5-12 
mierons, broadly ellip tical to nearly round, ret ic ula te. 

HABIT AT: Solitary to scattered or in groupsin humus under hard woods(especiaily oak), 
sometimes also with con ifers; common in the summer and fall in eastern North America, 
and according to Or. Robert Gilbert son of the Umversity of Arizona, also fairly common 
in Southern Arizona Its dark color makes it hard to see in the forest gloom. 

ED1BILI1 V: Edible, bul not rated highly by most mushroom enthusiasts. 1 found it 
rather insipid although the texture was good, Only young specimens should be used. 

COMMENTS; This most distmetive of all the boletes is easily told by its shaggy gray to 
black truiting body. In contrast to most boletes, it does not decay readily. As a result, it 
often seems more nu nier o us t han il act uat !y is. O t her species: S. strobilaceus is a synonym. 
S. confusus of eastern North America is quite similar in color and overall aspeel, but has 
more erect scales on the cap (see photo on p, 542) and spiny-warty to only part ly reticulate 
spores; 5, dryophilus is a Southern species that is similar ly co lorcd in age but usually paler 
(cap pinkish-lan to brown) when young. 
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GASTROBOLETUS (Gastroid Boletes) 


Small Uj medium-*, i zed bold es usualfy burted or partially buned in humus. CAP CMlVtx losome- 
vth&i irregular in shape. FORKS varia usly c alo red, tubes o/t en irregu/aHy orronged, Le., not all 
verfuaUy or te med. S TALK usuatty shof[ t poorty develvped. s<tmetimes off-emter. V£1L absent 
or present as persislcnt membrant thal covers the tubes. SRORf PRINT mobtmnabk. Spores 
dJipticaL to spmdie-xhaped, smooth, browit to goldeu-brown under the microstrope. 


THESE funky fungi have been modified or “reduced™ from normal everyday, upright 
boletes to abnormal semfunderground, M decadeot” ones, They rescmble puffballs in ihat 
they do not forcibly discharge their spores, yet they retain a modieum of respectability in 
the form of a rudimentary stalk and definile tube layer arranged rather haphazardly 
with in the missha pen cap. 

Gastroboletus is a small genus, with otily one species common along the coast. How- 
ever, several species occur tn the Sierra Nevada and Cascades — perhaps in responsc to 
the more severe and unpredictable weather. Fruiting underground helps the mushrooms 
to withstand thependulum-Iike hol-and-eold or warm-and-dry spells. Noneare known to 
be poisonous, yet none are known to be edible, since none are known to have been tried. 

Key to Gastroboletus 

1 . Tubes and flesh b lue mg when bruised or cut G. iurbmatus & ot hers, below 

1 . Not as above , , . . . . . ........ 2 

2. Stalk rclatively long (6-10 cm) and roughened by small scales or seabers; known only from 

eastern North America , ... G- scabrosus 

2. Not as above ...... 3 

3 . Cap whitish to bulf or pale tan ( sometimes shghtly darker in age); tubes whitish to buff to oli ve- 

bro wn, or grayish-yellow; stalk averaging 2-5 cm thick <7. suhulpirws, p. 545 

3, Nol as a bo ve; cap pale or dark; tubes yellow to olive-ycllow; flesh o ften yellow; stalk typically 
1.5 cm thick or less .C. sui liv ides Æ G. amyfoideus[ see G. turbinufux. below) 

Gastroboletus turbinatus (Bogus Boletus; Gastroid Bolete) 

CAP 2-5 (8) cm broad, convex to slighi Ly depressed lo irregular (missha pen); surfacedry, 
minutely vel vety, often pitted or wrinkled; color variable, but usually brown to reddish- 
brown to bnght yellow with red or brown spots and stains. Flesh soft, yellow (bul often 
reddish in base of stalk), typically bruising blue quickly. PURES pinkish to reddish, 
orange, or yellow, typically bltieing quickly when bruised; tubes greenish-yellow lo yellow, 
irregular and sinuous or disoriented (arranged at various angles rat her than exclusively 
vertical), STALK 14 (7) cm long, 1-2.5 cm thick, equal or narrowed al base, often (but 
not always) protruding only a short distance below the tubes; solid, dry, yellow or with 
reddish streaks or granules or colored like the cap, sometimes reddish in old age and often 
reddish at the base, SPORE PRINT unobtainahle; spores{9.5) 13.5-18 * 6.5-9, 5 microns, 
elliptical to spindle-shaped, smooth, brown or golden under the microscope. 

HABIT AT: Solita ry lo scattered or gregarious on grøund in woods or at their ed ges, oflen 
partially buried; widely distributed. It is fairly common in the summer and fail under 
conifers in the Pacific Northwest, northern California, and the Sierra Nevada. I have 
found it twice in our area under live oak, in July and October (it is nol necessarily rare, 
however— just easy to overlook). 

EDI BI IJTY: Unkno wn, like myself and likely to remain so. 

CO MM EN TS: A curiously wrought f ungal afterthought, easily recognized byits irregular 
shape, semi’underground growth habit, and disoriented tube layer. Since the spores are 
nol forcibly disebarged, there is no need to elevate the cap above the ground. Just how 
the spores arespread isa myste ry— perhaps with the belp of boletivorous bipeds suchas 1 




Lcft Gastroboletus turbinatus. Thcse two specimens have unusually well-devcloped stems * but the 
mi ss ha pen caps are typical, Right; Gastroboletus xerocomoides. This specimen has been sliced open 
to show the disoiienicd ( haphazardly arranged) tube layer, (Herb Saylor) 

Many agarics have been “"redueed" to gast ro id forms (see Fodaxales & Allies, p. 724); 
this is one instance in which a bolete has. Most of the other members of the genus have 
i i mi led distributions. Se ve ral occur under conifers in the Sierra Nevada. ineluding: 
C. xerocomaides, which blues only slighi ly and has mostly truncate spores, and three 
species which do not blue when bruised: 6\ suilloides, with a brown cap; G. amyioideus, 
with a ydlow, buff, or reddish-spotted cap and amyloid spores; and 6’. ju£ff/pmu.s(be]ow). 

Gastroboletus suba/pinus (Gastroid King Bolete) 

CAP 5-1 2 cm broad, convcx becoming plane to depressed or somewhat irregular; surface 
smooth to slightly vel vety, often pitied and/ or wrinkled, not viscid but often covered with 
dirt and debris; whitish to buff or pale tan, sometimes darkening somewhat in age; margin 
ex tendi ng downward and over the tubes as a thin white membrare that ofter disappears 
or breaks up in age. Flesh thick, soft, white or with yellow to oli ve discolorations; not 
blueing when bruised but sometimes stainmgpmkish. PORES pallid or whitish becoming 
grayish-yellow to buff and finally darkening to olive- brown, not blueing when bruised; 
tubes occasionally onented vertieally (especiaJly near sialk) but mostly arranged hap- 
ha^ardly (at various angles); colored more or less like pores. STALK 2-6 cm long t 2-5 
cm thick, tapered downward or sometimes equal or even swollen below; solid, dry (but 
often dirty), white to buff sometimes darkening to tan in age; base sometimes orange- 
yellow. SPORE PRINT unobtainable; spores 10-16 (18)* 4.5-6 (8) microns, elliptical lo 
spindle-shaped, smooth, yellowish to brown under the microscope. 

HA BIT AT : S olitary to gregarious i n soil or duff under mountain conifers in the la te spring 
and summer; known only from the Sierra Nevada (where it is fairly common) but to be 
expeeted in other mountain ranges of the West. It develops underground but is often 
partially exposed (erumpent) at maturity, 

EDIBILITV: P resuma bly edible, I haven’t tried it. 

COMMENTS: This gastroid bolete is casily told from its brethren by its pale color and 
white, non- blueing flesh. It is likely to be mistaken for an aborted button of Boletuseduim 
or more likely stilf B barrowsiL H owever, the disoriented t ube layer, tendency to devclop 
underground, and refusal to give a spore print are distinetive. The thin layer of tissue 
which at least partially covers the tubes of young specimens may represent a moreelabo- 
rate version of the whitish pith thai pings the tubes of young B. edulis and B. barrowsiL 
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THESE curious creatures* as their name suggests, are a major predator of Boleius edulis. 
Sincc they arc likely to bo encotintered by anyone who looks for mushrooms, it seems 
appropriale to describe them and include a lew observations on their habits. 

Bolet i vores appear shortly after the onset of the rainy season, not comcidentally, at 
the same time Bo le lu s e duli s appears. As a gro up they share a nyrnber of telltale traits 
which the experienccd observer cati discern at a glance. Their overall appcaranee is rather 
d ingy and dishe veled , their color drab. The cap is quite variable, rangingf rom depressed or 
dellated to uplifted, ecstatic, or inflated; its surface may be dry and distinet ly tomentose 
or smooth and somewhat viscid. The flesh is normally pallid, beeoming blue when bmised 
and exuding a red latex when cut, but it is most often obscured by a ragged woolly cuticle 
which is lypieally appressed above and baggy below. The stalk may be flesh y or eartilagi- 
nous, and more often than not, bent. The odor vanes considerably from mdividual to 
individual; the taste is unpleasant, and aspore print is not obtainable, at least with normal 
ruet bod s. Bole ti vores are strid ly terrestrial, and are invariably equipped with a long 
pointed stick, rapacious eye, and capacrous bueket or “universal pail,” At least two 
distinet species occurin our area; ihese are keycd below. 

Key to the Boletivores 

I . Retreating furti vely when app roae hed , , . Boh'tivortis chimlvstintts, below 

1 . Ad vancing boldly when approached Boletivorus br utafosipa, below 

Boletivorm ckmdestmus is the more common of the two species. In addition to 
its secretive nature, it can be recognized (if you can get close enoughl) by its tough, 
wizened stalk witha persistent, even permanent, stoop. Thegaitisalsohighlydistinctive: 
curiously hitched and truncated, marvelously efficient, yet Hatting and disjointed. The 
overall impression is that of a creature eoinpletely immersed in, yet not designed for, its 
element like a ka yaker trying to negotiate a rapids wilhout weiting her back. When one 
is crept up on unawares, it can be heard alternately cooing to and swearingat its pro- 
spective prey in a vaguely famil iar, yet unintclligible, tongue. This species occurs 
s oli ta ry to scattered or in small groupsin the woods, bu talway snear roads.There isusually 
a rusty pick-up truck, station wagon, or '65 Dodge Dart nearby, parked on the side 
of the road, Near the vehtele will be found one or more tclltale 14 middens"~ neat piles of 
discarded tubes and wormy stalks. These resemble the feathers that remain from a freshly 
and systema tical ly discmboweled bird — positive proof of boletivores" singular lust 
and unbridled craving for their quarry. 

Boletiyorus hrutakmpes (the “Brutal-Footed Bolelivore”), on the other hånd, can be 
instantly recognized by ils inquisitiveness, its bold advance and cavalier stance. In 
addition, the stalk is more fleshy than that ol Bole ii vor us c lande sit nus — often swollen in 
the middle oreven bulbous. The gait is dccidcdly more compact, the stride purposeful, 
yet completely arbitrary. When one comes rushing toward you, the net effeet is that of a 
rapids intent upon wcttingji^r back. Itsinsatiablegreed lor Bole tus edulis may beele verly 
disguised by an amieable disposition and disarmingly friendly, fibri Ilose smile. But it will 
stop at nothing to achieve its ends, so never leave your basket unattended in the woods? 
If there are Boletus eduiis in it, they will be gone, and other species will be stepped on, 
masticated and regurgitated, or otherwise obliterated. Trampled fly amani tas (Amanda 
muscaria), incidentally, are a sure sign that bmal-footed boletivores are in the vidn i ty! 
Boietivorus brutaiøsipes is found in roughly the same ha bitat s as Botetivorus clandesiinus. 




but fortunately, is not as common. In variably there is a rusly pick-up truck, station 
wagon, or T 65 Dodge Da ri nearby, parked in the nudel le of the road, and the d iscarded 
tubes and wormy stalks of its quarry are apt to be haphazardly strewn about rather than 
stacked in the “middens” charactcristie of B. c landes ti nus. 

Boletivorus cUtndestinus is probabiy harmless, though i haven’t been able to get close 
enough to find out. Boletivorus hruta/osipes, on the other hånd, has a well-deserved 
reputation for unprovoked acis of aggression, If you have some Bole tus edulis in your 
basket, watch out* 

Between these extremes, as mighl bc expected, “hybrids” occur,in addition to possibly 
autonomous species* (I have evenseena skinny; blonde, bare-stemmed vane ty), However, 
furt her sludy and preferabiy, a critical corn parison with European specimens — is 
necessary before a definitive and natural classifieation can be w or ked out. Both species 
occur through out the range of Bole tus edulis. On weekends theyarc particularly abu nda nt 
on lower Empire Grade above Santa Cruz, California, wheretheircrafly cousin, Pseudo- 
boletivorus incognitus, is aiso in evidenee, (The latter cl osely mimies Boletivorus c lande s- 
tinus , but on ly pretends to bc stalking Bøletus edulis — the true object of its desires being 
Amanda calyptrata.) 

As a final note, J might add thal what bolelivores doduringlhe summer is a mystery . It 
has been suggested by onecolleague of mine thal they hibernate in thetrunks of theircars. 
An ot her possibility is that they follow the bolete season upand downthe coast. A third is 
that they migratc east or west. But perhaps the most reasonable hypothesis is that they 
are like squirrels — they stash away w r hat they gather in hed ges, holes, nests, or sheds, 
for when the hunting is good, they have neiiher the time nor the ineli nation lo eat. Then, 
in the summer, when they have nothing but time, they do nothing but eat. 


*Jn Mie neuslctter ot tht Mytological Association ol Washington, D.C.* Anne Dow aimounces the dbcovcry of 
a third species, Boletivorus europaeux, iij tht Tcions of W yoming. Like B bruUllosipeSt it “(tdvances boldly when 
approached," hut u “tilis f ra t htr ihan emptiesj the baskets [siej of olhcr bolelivores" (ordnes she mcan olhcr 
bole I c tmnters7j. I have ticver cneounlcicd such a speeics in Cahfornia, but would welcome its introduclton! 
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APHYLLOPHORALES 


THIS large and diverse assemblage of fleshy and not-sø-fleshy fungi includes all the 
Hymenomyeetes (p, 57) with thc cxception of the agarics, boletes, and jelly fungi. The 
fruiting body is not normally gelatinousfas in the jelly fungi), there is no veil (as in many 
agancs and boletes), and the basid ia are typically simple and dublike. The hymenium 
(spore-bcaring surface) can be completely smooth and unspecializcd as in the crust and 
parchment fungi, or il can takc thc form of tubes (the polypores), spines or“lecth'*(the 
teeth fungi), upright clubs or branches (the coral fungi), or velns, wrinkles, oreven rudi- 
mentary gilis (the c ha nierel les) . 

More than twenty families in the Aphyllophorales are now recognized, but many of 
the distinguishing cnteria are esoteric. To facilitate Held identification, the Aphyllo- 
phorales have becn di vided mto five major groups (plus one aberran t species), keyed 
below. The coral fungi and chantcrclles (Clavanaccae and Cantharellaceac) are placed 
in a separate order, the Cant hare 11 ales, by some taxonomists. 

Key to the Aphyllophorales 

I F rui lin g bod y wi i h a layc r o f d o wn wa rd -po i n u ng spj ncs or “leet h" on u ndersid e o f cap or wi Lh 

icicle-like spines hangi ng from branches or a cushion of lissue Hydnaceae, p. 61 3 

I N ot as a bove ( bul fruid ng body may have po res whose walls become torn or toothlike i n age) 2 

2. Fru i ting body witha layer of tubes ( usually on underside uf cap); tube mouths( pores) large and 
sinuousto small or very minute ........ Polyporaceae& Allies, p. 549 

2. Nol as above; tubes and pores absent ( but spore-beanng surface may have vetns thai give it a 

somewhat poroid appearanec) 3 

3. Fruiting body consisting of a small ( up to 2.5 cm) hollow, bladderhkc eap mounted on a thin 

stalk; surface of cap smooth or wavy, whilish to yellowisb or pale brownish; found onground 
or wood in eastern North America, often in groups ur duslers . . Physalacria inftata 

3. Not as above; common and widely distribulcd 4 

4 Fruiting bod> usually braekellike.crusilike, or sheedike usually without astalk and often 
without acap); usually growing on wood or berbaeeous stems . Slercaccae & Allies, p. 6U4 

4. Not as abo ve, fruiting body upright, either simple and clublike or branched (coral- or bushli ke) 

or with a cap (often vasoshapcd i and stalk; usually on ground, some ti mes on wood 5 

5. Ftuiting body with a cap (i.e., a clearly differenii&tcd, usually Hatte ned or depressed upper 

sterile surface) and stalk Cantharellaceae, p. 658 

5. Fruiting body clublike or branched ur a rosette-likc mass of flattcned. whitc tu crcamy or tan 
lobes or segments (Le,, without a well-defincd capj Clavariaceae, p. 630 


Bondarzeww montana (see description on p. 565). When these compound fruiting bodies were 
younger, they were whilish and rescmblcd coral fungi (e g,, Spa russis) but for the presence of pores. 
As they mature, however, the upper lobes or 1,1 branches’' broadened in lo lan or biown caps. This 
species is also capablc of prod ucing simpie f ruiti ng bodies (with j usi one cap and stalk). 
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Polypores and Bracket Fungi 

POLYPOR ACEAE & Allies 



THIS large and exceedingly diverse group comes in a mind -boggi i ng multiplicity of 
shapes a nd sizes a nd a pleasi ng a rray of gay decorator colors. As the name “bracket fungi" 
implies, the fruiting hody is most often hracketlike or shelflike. “Polypore” (meaning 
“many-pored”) describes the spore-producing tube layer whieh lines the underside of the 
cap. However, the tube mouths or pores are sometimes so minute that they’re virtually 
invisible without a hånd lens, and in some bracket fungi the pores are replaced by large 
mazelike poekets or even giils and in ot hers the tube walls break up to form^teeth." The 
boletesarealsoequipped with tubes, but they are rapidly-decaying* mostly terrest rial fungi 
with a soft fleshy cap, central stem, and tubes that usually peel away easily from the cap. 

Poly pores, in contrast, grow mostly on wood and have a tube layer whieh is scarceiy 
dctachable. The most familiar types fruit on logs and stumps in dense, shelving masses 
(or in ascending tiers if the tree is still standing), Others, called conks, are those hard, 
woody, hooflike growths you see on living trees. Still ot hers are resupinate: with neither 
cap nor stem, they lie flat on the wood or incrust it, Those that grow on the ground often 
onginate from roots or buried wood, and their stem is usually off-center or even lateral. 

Polypores are usually described as being tough, leathery, or woody. This is true of old 
specimens, but 1 rcsh i ndi vi duals o f some species, such as Phaeolm sehweimtzii, are so Soft 
and wate ry they can bc w rung out likc a sponge. Others, like the beef steak fungus ( Fistuiina 
hepatica) and the sulfur shelf (Laetiporm sulphureus) “weep” in wet weather, exuding 
colored wa te rd roplets. Incontrast, Fomitopsis and Ganoderma can be woodier than the 
wood they feed on! 

Like most fungi, polypores fruit during the rainy season, However, mature fruiting 
bodies are so tough they tend to d ry out instead of decaying. They may thus persist for 
months, even years. Some (e.g. t Ganoderma, Fomitopsis, PheUinus) are actually 
perennial; rather than going to the trouble of manufacturing new fruiting bodies every 
year, they quite sensibly make useofexistmgresourcesbyaddmga newgrowth layer onto 
the old one. I n this manner they mayattaingargantuan dimensions-a 5 ft.* 3 ft.specimen 
of Oxyporus nohilhsimus from the Pacific Northwest weighed 300 pounds, undoubtedly 
a record for fleshy fungal frue tificati ons! 

There is mueh more to polypores than their fruiting bodies, however. One cannot fully 
appreciate them without appreciating their work that is T the Chemical and structural 
ehanges they produce in their hosts. Polypores are absolutely indispensable to the forests 
of this world. They are the major group of wood -rotting fungi. Though they wreak 
economic havoc (15-20% of all standing timber in this country is said to bedefeetive or 
unusable because of fungal decay, more than 90% of it caused by bracket fungi; struc- 
tural timber is also destroyed in ships, mines, houses, bridges, etc.), the polypores 
should not be seen as enemies. Without them there would be no logging industry in the 
First place; every cut stump* felied log, and lopped-off limb would lie indefinitely on the 
forest floor, the woods would quickly become impenetrable, and new trees would have 
neither room nor nutrients to grow. 

In living trecs the dead tissue (heartwood) in the center of the trunk is more susceptible 
toattack than the li ving tissue (sapwood) beneaththe bark.Treesinfected by beartrotmay 
look outwardly sound* even when they are completely hollowed out inside Sometimes 
the only due to the pernicious presence of the rot is the fruiting body of the fungus! Since 
heartwood is largdy dead, heart rot fungi are tcchnically not parasites, but they can be 
ddeterious the infeeted trees are steadily weakened until they come crashing down al 
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the slig h test provocation. (So rerne mber not to breathe too hard when picking polypores 
from a stand i ng tree?) A few species, such as HeierobasMion anno sum, are virulent 
parasites* destroying both the sapwood and the heartwood. 

Spores generally gam access to li ving trees through wounds in the bark.Treesbruised or 
battered by wind, nearby construction,careless machinery, or mindless vandaiism(“Jody 
loves Judy**) are especially vulne rable. Sometimes spores enter through holes hored by 
gruhs or beetles, which may in turn munch on mycelium growing in their tunnels. 

Heart rot continues alter the tree dries, and sap rot sets in. On fallen logsand branches 
you wil l find large cl us ters of colorful b racket lungi (e,g>, frame te s ver skolar and 
Trkhaptum ahietinus) which are digesting the sapwood. Scveral varieties may si muh 
taneously or successi vely i nhabit the same log. Recently fel led timber isalsosusceptible 
toattack. On ly complete immersion in water wdl prevent infeetion. 

Wood iscomposed large ly of dead.empty cells from which the fu ngus extracts nu trients. 
The cell walls have tw F o principal constituents: cellulose, which makes the wood soft and 
tough, and lignin, which makes the w r ood hard and brittle. Fungi which digest the cellulose 
and leave the lignin behind are called carboniimg decays or brown rots because they 
render the wood dry, brittle, and darker than normal wood. Fungi which digest cellulose 
and lignin are called delignifying decays or white rots because they make the wood soft, 
spongy , and whiter t ha n normal wood . Some species may completely hollow out the trunk 
or produce small, hollow pockets called pocket rot. The mycelial th read s o I bracket fungi 
can often be seen if the wood is broken open and examined elose ly But if more than one 
species inhabit the same piece of wood , interpretation and d iagnosis becomecomp heated 
Only repeated observation can Eell you which ones produce which types of rot. 

The part of the tree infeeted should also be noted. Buttrotssuchas Phaeolusschweinitzii 
a re confined to the roots and base of the tree and the fruiting bodies are of ten found on the 
g ro und . Trunk rots like Phellinus pini infeet the entire trunk, while lop rots such as 
Fomitopsis rosea inhabit the top of the trunk. 

Practically all of the poly pores were originally lumped together in one giant genus. 
Polyp orus. Dozens of families and genera have subsequently been proposed in a la ud able 
effort to break thegroupdown. Asusual, however, thereare widelydivergent opinions on 
exaetly how the task should be accompl ished. The result is scholarly chaos, and the goal 
ofarrivingat one name foreach kind oforganism is still a longway off. To give you an idea 
of the diffieulties faced by a prospective pol yp o ro logist (or any toadstool taxonomist) 
w hen she sets about Consulting the literatute on her pet polypore, here isa list of names 
given to Trameies occidentalis by various investigators: 

Polyporus occidentalis* Co no lus occidental is r Po tystic tus occidentalis. Microporus 
occidentalis, Coriotopsis occidentalis, Bole tus sericeus. Trameies la na ta, Pc dyst tc tus 
t artet tus, Microporus la na tus, Polyporus la na tus, Polyporus tenis, P oly s tic tus lenis, 
Microporus tenis. Trantetes nahlenbergii. Trameies scalans, Poly s tic tus sea laris , 

Pol ys tic tus ey c todes var. homoporus, Po lysne tus scorteus, Microporus scorteus. 

Polypo rus gourhaet. Forne s gourfiaei, Scindalma gourliaeu Trameies hispid ula, 
Trameies devexa. Poly Stic tus malachodermus. Polysiictus subsi ngosus. Polyporus 
illotus, Poly s tic fus i f lotus, Microporus iflotus. Daedalea suheongener. P oty Stic tus 
suheongener , Trarnetes hel er o mal la. P olystic fus ex lensus, Polyporus badioiutescens 
. . . (I'm suddenly ve ry grateful that fm not a taxon omist?) 

Se ve ral hundred different polypores are known from North America; perha ps half of 
them occur in California. U nfort unate ly, the vast majority are too tough or too bitter 
(or too tough and too bitter) to eat. Two happy exceptions are the sulfur shelf (Laetipvrus 
sulphureusf a succulent and u n mis ta kable treat* and the beefsteak fungus (Fisiulina 
hepaika), which looks like a slab of steak. The hen of the woods, Grifolaf rondosa, and its 
took-alike, G. umhellata, are aLso excellent, but do not seem to occur in our area. A few 
polypores, however, may actually be poisonous (e,g,, Phaeolus schweinitzn), and even 
the ed i ble species are difficult to digest unless cooked thoroughly. 
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Since so few bracket fimgi are edible, they are ignored by most people and barely 
mentioned in many popular mushroom hooks. As I am akso ignored by most people (and 
have yet to be mentioned in any kind of book), 1 fed I have something vital in common 
with these unheralded but indispensable organisms. Therefore, a fa irly extensive (but by 
no meamcomprehemive) treatment is offered here, in hopes that readers m\\at least learn 
to nolice polypores, if not identify them. In the folio wing key they are broken down into 
several groups based on field charactcrs. If you have trouble with some of the choiees, you 
can take solace in the faet that almost everyone finds the poly pores difficult lo identify \ 

Key to the Polyporaceae & Allies 

1 . S pore -bea ring surface composed of closely-packed but discrete (separate) tubes that look like 

small pipes (use a hånd lens if unsure and see photo at top of p. 553); flesh usually marbled 
or streaked when sectioned; fruiting body fleshy (nol hard and woody) and often exuding a 

bloodhke juice uhen moist; found on or around hardwoods Fistulina, p. 553 

k Not as above; sporc-bcanng surface nol composed of tubes, or if composed of tubes then ihe 
tubes forming a united layer (i,e. ? not dUcrclc); fruitmg body fleshy, tough, woody, etc. . . 2 

2. Fruiting body with a stalk(s) and cap(s) ( but may appear fmgerlike when emerging); found on 

gro und v or if on wood then s talk usually central or off-ccnter; cap and stalk not varnished 3 

2. Fruiting body knobtike, hooflike, bracketlike, shclfli kc 5 or crustUke; stalk absent, rud i men ta ry, 

or attachcd to side or top of cap (or if centrak then varnished), growing on wood or roots 4 

3 r Flesh yellow-brown to tawny, rusty-brown, or brown (or sometimes dark yellow, but jf so then 
associated with conifers); flesh darkemng(siaining red to vinaceous-brown or black) in potas- 
sium bydroxide (KOH); pores often colored like flesh; usually growing on ground (often 
around stumps or trees or on roots) Phaeolus , Inonotus , Coltricia, & Allies, p. 566 

3. Not as above; flesh usually while orpalhd to pale yellow when fresh (in one case yellow to olive- 

yellow, but if sothen associated with hard w oods in eastern North America), but sometimes pale 
brown is h or ot herw ise disco lo red in age or w here bruised; pores usually colored like flesh when 
fresh; on wood or ground Poiyporus f A Ihatrelius^ & Allies, p. 554 

4 . Pore surface completeiy end osed ( bidden) by a tough me mb rane ( i .e. , fruiting body w iih a tube- 

lined internal cavity) or fruitmg body growing on birch and possessing a biunt projecting 
margin t hat forms a “eurb" around the pore surface . . . . Piptvporus & Cryptoporus, , p. 584 

4. Pore surface exposetf; not growing on birch, or if on birch the n margin not curblike ...... 5 

5 Tube layer elastic and waxy to somewhat gelatinens w r hen fresh, often separatingeasily from 
rest of fruiting body; pores usually pinkish lo reddish-purplc to blackish-purple(but occa- 
sionall> while to buff); cap w hile and hairy (when present) 19 

5 . Not as above; pore surface differenlly colored and/ or not separable a nd elast ie-gelatinous 6 

6. Fruiting body typically resupinate (i.e,, lying flat on the wood or inerusting it), consistmg of a 

simple layer of tubes; cap (sterile surface) absent or rudimeniary ... Poria & Allies, p. 602 

6. F ru i t i ng body norma 1 1 y u i i h a cap ( up pe r sier ile su rf ace), but so met imes res upi n ale . c special ly 

if grow ing on the undersides of logs 7 

7, Spore bearing surface composed of shatlow veins which may form very broad “pores” or 

piks . (see Stereacea e & Allies, p, 604) 

7. Spore-bearing surface comprised of a true tube layer which forms minule to fairly large pores 

or sporc-bea ri ng surface w i th deep , e I ongated , ma ze Li ke poc ke ts oreven gi Li s or " tee tb'* 8 

8. U nderside of cap (spore-hearing surface) with gills 9 

8. Spore-bearing surface with tubes (pores), but the pores sometimes elongated or mazehkc or 

break mg up to form small “teeth” 10 

9. Gills appeanng to be split lengthwise (along their edges), but aetually composed of t wo adiare nt 

plates which curl back in dry weather(sec pholos on p. 591 } Schizophytluiri, p. 590 

9. Not as above Lenzites. Daedatea, & Allies, p. 586 

10. Fruitmg body annual ( with only one tube layer), the cap so on dark brown to black i sh or blu is h- 

black with a resinous, often roughened (sand paper- like) and/ or radially wrinkled surface; 
fruiting body at first watery and often beaded with droplets, bul lougber in age; pore surface 
whitish at first but aging or b ruising darker (brownish); found on dead trees (logs, stumps. 


etc.); widespread but not common Ischnoderma , p. 573 

10 Not w ith above features (but may have some of them); very common 11 



Fistulina hepatka. a young specimen in which the cap is still vel ve ly. ft'seasytosee why ttissømetimes 
catkd the Tønguc .* A mature specimen is shown in the color plate. (Ralph Buchsbaum) 

1 1. Fruiting body punky, corky, or hard and woody even when fresh, medium-sized to very large 
and often thick, usually perennial, i.e., with more than onc tube layer, but il annual then often 
with a vamished surface C rust Ganoderma, Fomitopsh, Phetlinus, & Alli es, p. 574 

1 1 . Not as a bove; fruiting body usually annual, small to mediu m-sired or if large Ihen usually fleshy 

or spongy when young and fresh; if tough when fresh then cap usually fairly thin and lacking 
a highly varmshed surface erust * ♦ , , . , 12 

12. Resh soon red to orange, rusty-brown. tawny, yellow-brown, or dark brown darkening 

(slaining red to vinaceous-brown to black) in pøtassium hydroxide(KOH); pores variously 
colored (including red. orange, and mustard -yellow), but not rosy, purpie, or bright sulfur- 
yellow)* PhaevluSf fnortoius, Cottricia, & Allies, p. 566 

12. Not as above; flesh white to yellow, yehowish, beige, or somel imes lighi brown or salmon- 

tinged, not darkening in K.OH* J3 

13. Underside of cap with elongated pocketlike or mazdike pores tsee phøtos on pp. 586, 588) 

Lenzites, Daedaiea, & Allies, p. 586 

13, Nor as above (but pores may break up to form “leeth") E4 

14. Fmiting body usually preceded by a small, often /o ned cup- or sauce rlike “nest" (0.5-2 cm 

broa dj from which small whitish to yeUowish s hel ves (fruiting bodies} de ve lop; common on 
dead hardwoods, especially elm, ineastern North America . Poronidutus conchifer 

14. Not as above 15 

1 5 , Cap only I -5 mm broad, with a stubby or knoblike stal k altaehed to the top, fmiting body white 

to brownish; common on hardwoods (rare ly c omfers) ineastern States Porodisculus pendu tus 

15. Notas above; usually large r, widely dis tribut ed . . 16 

16. Fore surface white to buff to yellowish or bnght sulf ur-y elto w when fresh ( but may stain blackish 

or rusty-reddish in age or when bruised) 17 

16 r Pore surface red to orange, orange-yellow, lavender- or violet-tinged, ro sy, gray, black, or 
brown, or soon beeoming the se colors Trametes& Allies, p. 592 

1 7. Pore surface bright sulf ur-yellow when fres h (or rajely white, and ifsothencapsalmon-colored), 

cap orange-red to bright orange, bright yellow, or salmon-coloredfbut fading), usually at kast 
6 cm broad when mature Laetiporus, p. 572 

1 7. Not as above 18 

18. Cap thin and tough f but plianl) even when fresh, typically learing easily in a radial dircction; 

cap surface usually hairy or v elvety and often concentrically zoned; oflen fruiting in large 
masses; very common, especially on hardwoods Trametes &l Allies, p. 592 

18. Cap Soft, watery, spongy, or fleshy when fresh (but often tough in age), or if tough when fresh 

then not as above; cap often but not atways ihick, the surface sometimes hairy but not usually 
zoned; usually (but not aiways)found in small numbers ..... Tyromyces& Allies, p. 597 

19. Pores averaging 4-8 per mm; fo und main ly on hardwoods Caloporus f-Gtoeopotus} dichrons 

1 9. Pores averagi ng 2-4 per mm; tubes very shallo w; fo und on dead con! fers Skelelocuth amorpha 

•Scveral houschold tkaning agents (e g., Dranu, I teaspoon per % cup waicr} ean be substituted tor KOH, but 
unless ih e Ik sh is bcrderline in color (i.c., dark yellow or lighi brown) the test is usually unnecessary. II thcre*s 
any doubl, smipJy try both chuices! 
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Left: A dosc-up of the tubes in Fistulina hepatita. Note how bruised area is darker. Right; An even 
doser view, in whieh the tubes ean be seen as discrete units or' l pipes"— a umquc feature of Fhtulina. 


FISTULINA 


THIS genus contams only one common species, the beefslea k f ungus, F. he patten. It is not 
a ‘True” po lypore becatise the tubes, though packed together closely, are discrete units 
arranged like the bristles of a brush(see above photos). This character, which is best ob- 
served with a hånd lens, has led polyporologists to give Fistulina a Family of its own. 


Fistulina hepatica (Beefsteak Fungus; Ox Tongue) Color Plate 152 

FRUITING BODY annuaL at first knoblike, then cushion- or shelflike; juicy when 
fresh, soft to fairly firm. C AF 7-30 cm broad and 2-6 cm thick when mature, tongue-shaped 
orfan-shaped; surface minutely roughened and suedelike orvelvety, butoften gelatinous 
when wet , firm or very soft and spongy, sometimes knobby; orange-buff to reddish-orange 
to pinktsh, reddish-brown, dark red, or liver-colored; margin often lobed, Flesh thick, 
soft and watery when fresh and oozing wiih dark reddish juice; whitish to grayish, olive- 
brown, or reddish, streaked or marbled honzon tally with paler vems (usually reddening 
afterstanding); taste rather sour or strongly acidic. PORES 1-3 per mm, circular, whitish 
to yellowish, buff, or pale flesh-color, becoming dark reddish-bmwn when bruised or in 
Gid age; tubes 10-15 mm long, closely packed but discrete (I heirwa Ils not joined). STALK 
absent, or if present then lateral and rather shori, 2-6 { 1 0) cm long, 1^4 cm thick; tougher 
than the cap but continous with it and colored similarly, firm, SPORE PRINT pinkish- 
salmon to pale ochre or pale rusty-bro wn; spores 4-6 * 3-4 microns, elliptical, smooth. 

HABITAT: Solitary or sometimes several together at the bases of hardwoods and on 
stumps, especially of chestnut and oak; widely distributed, but most common in Europe 
and eastern North America. In Coastal California it seems to grow exdusively onchinqua- 
pin (a close relative of chestnut) in the fail a nd w inier. I n my experience it is not common, 
but Chroogomphus-k ing Ciro Milano discovered one large local fruiting of over thirty 
individualsonsome reccntly cut chmquapin slumps, Itcausesa seriouscarbonizingdecay 
in ils host. The rich brown hue it imparts to the wood is prized by cabinetmakers. 

EDI Bl LITY: Edible. The strong sour taste is displeasing to some, esteemed by others. 
Parboiling may remove some of the sourness as well as some of the nutrients(it is rich in 
vitamin C). I like to marina le thin, raw siices in seasoned vinegar and olive oiL 
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Fistulina hepatica, sliced open to show the streaked, meatlike flesh, Fresh sped mens e ven ex ude a 
bioodlike juice For other views of this ph otoge nic fangus, set color p late and photoson pp. 552-553, 


COMMENTS: This remarkable fimgus looks like a slab of raw meat, especially atter it 
is sliced open and starts oozing “biood.” The streakcd or marbled fleshis very distinctive, 
plus it never becomes as tough as other polypores and brackcl fungi, The fruiling bodies 
seem to develop very si o w ly and are rarely attacked by maggots. Other species: Pseudo- 
fistulirm mdicata ( -F . pallida) of eastern North America and Mexico also has discretc 
tubes, but the cap is grayish-brown to pale reddish and the stalk is usuaily longer(to 1 5 em) 
and somewhat rooring, It is edibiealso. 

POLYPORUS, ALBATRELLUS, & Allies 
(Stalked Polypores) 


Fruiting body annu^l, fleshy ty tough, with a cap atid xiaJk or sptne time x cOtnpOimd {vii\h man) 
caps aild miks}; growing on gro und or un wood CAP convcx lo plane, de pressede or misshapen. 
PORES targe to very minute, often dec urrent on ihe stalk; tubes usuaily not cleanty se para bie from 
the cap. SI ALK central i o off-certier or sometimes lunral, u\ualh wcll-devetoped bul sometimes 
Stubby. SPORE PRINT Usuaily whitel when ubtainablc). but sometimes bruwnish in Bøletøpsis. 
Spores smooth, warty, or spiny; arnyloid in Bondancwia, ol her « 1 ise not arnyloid. 


THESE are fleshy to rather tough polypores with a clearly defined cap, pore surface, 
and stalk. As such they are easy to recognize— the prcsencc of a stalk separates them from 
most other polypores* and confusion wit h the boletes is unltkely bccausc boletes have a Soft, 
fleshy texturc, central stalk, and tubes which are usuaily longer (de eper) and ped away 
easåly from the cap (and often from each other). 

The genus Polyporus once embraced practical ty all the polypores or woody pore fungi. 
The “splitters” have stcadily whittlcd away at it, however, so that it now contains a modest 
nnmber of stalked polypores with white, cylindrical, smooth, non-amyloid spores. Most 
of its species grow on dead hardwoods, but some arise from roøts or underground“tubers” 
and thus may appear terrestrial. Albatredus, on the other hånd, is one of the few groups 
of polypores that is truly terrestrial, fruiling in sometimes massive numbers under both 
hardwoods and conifcrs. Microscopically it differs from Polyporus in having clliptical 
to ncariy round spores which may or may not be arnyloid. 

To facilitate Identification, a numher of other stalked polypores are treated hereas well, 
though their similarity to Polyporus and Alba irel lus may be en ti rely superficial, Thcsc 
include: Boletopsis, terrestrial lik e Alba tre Hus, but with warted spores; Heteroporus, with 
a frequently missha pen fruiting body that is often entirely covered with pores; Grifola. with 
a compound, intricately branched fruiting body that gives rise to many small overlapping 
caps; and Bondarzewia, with a frequently compound f ruiting body and warted arnyloid 
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spores. The latter two genera can he reminiscent of coral fungi (especially Sparassis), byt 
are easily differentiated by the presence of pores on the underside of each cap or “lobe.” 

Tender specimens of Grifola are delicious when thoroughly cooked, but most of the 
other poly pores treated here are too tough or chewy to be more than marginally ed tble. 
None are known to be dangerously poisonous, however, Fourteen species are described 
here and se veral others are keyed out. 

Key to Polypoms, Alba tre Mus, & A Mies 

1. Fruiting body often misshapen and covered in various areas (or almost entirely) by pores; 

pore surface usually reddening when håndled tieteroporus biertnis, p. 566 

J * Pores confined to underside of cap (or decurrent on stalk), reddening in only a few cases . . 2 

2. Fruiting body wood-inhabiting (on wood or roots or near the bases of trees or slumps) ... 3 

2. Fruiting body truly terrestrial (growing on ground) 13 

3. Stalk black or witha black base, and only one cap; pores minute (averaging 3-7 per mm) . 4 

3. Stalk not black at base, or if so then pores larger and/ or fruiting budy compound 5 

4. Cap reddish-browntochesinut-brown to blaekish; stalk usually black .... P. bad tus, p. 562 

4. Cap lan to ochre or paler; stalk often black only at base P. eiegans& others, p. 562 

5. Flesh very de nse and heavy, becoming bone-hard as u dries out; cap(s) white to gray, buff, or 

even browmsh, 2- 10 cm broad, often in fu&ed c lusters but not truly compound; pores white to 
yellowish; found on dead comfers or rarely birch, not common Osieitm obdueta (-O. ossea) 

5. Not as above (larger or with different habitat or color, etc.); not drying bone-hard 6 

6. Fruiting body with one cap fc small to medium-siml (cap usually 1-8 cm broad), flesh usually 

2 mm thicfc or le ss; stalk usually less than 6 mm thick; found on wood above the ground . 1 

6. Not as above; il growing on wood above ground ihen fruiting body larger or compound 9 

7, Margin of cap often ciliate (I ring-ed with hairs); pores averaging about 1 mm broad, usually 

hejtagonaJ, stalk typically central . P- urculttrim, p. 563 

7. Margin of cap not ciliate; pores usually larger or smaller than above; stalk central to lateral 8 

8. Pores large (up to 3 mmhdiamond-shaped orhcxagonal, usually arran ged inradiahngruws; stalk 

ve ry short, often lateral . P mori (see P. urcularius. p. 563) 

8. Not as above; pores smaller; stalk central to lateral; stalk short or long ^ , 

P. brumaiis and M ivr opor ellus spp. (see P. arcularius, p. 563) 

9, Pores mi nute (3-7 per mm); pore surface andjor margin of cap stainmg gray lo dark brown or 

black when bruised ord ried; Fruiting bodies ofienquiie large; found at bases of hard w oods in 
easiern North America Meripilus giganteus ( see Bondarzewia montana, p. 565) 

9. Not with above features 10 

10. Fruiting body compound, i.e., with many small (mostly 2-7 cm broad) overlapping caps or 

segments arising from a common, often branched base; fairly common m eastern North 
America, especially with hardwouds. but rare in ihe West; spores smooth N 

10. Not as above; fruiting budy not compound, or if solhen mature caps larger (5 cm broad or more) 

or fewer or habitat different; spores smooth or ornamented 12 

1 1 . Fruiting body white or tinged cream; fertile surface smooth, toothed, or with pores; growing in 

roseues on har d wood stumps or roots in tropics and G ulf Coast Hydnopoiypoms patmutus 

11. Not with above features - . 28 

12 Pores minute (2-4 per mm), pore surface sulfur-yellow, or if nol ihen cap salmon-colored or 

pmkish or found in Southeast and cap buff lo pinkish- or red-bro wn (see Luetiporus, p. 572) 

12. Pores larger, or if small then not as above 22 

13. Cap blue to blue-gray to bluish-green (but often salmon- r ochre-, or rusty-stained in age) 14 

13. Cap not bluish when iresh (bul may be greemsh) 15 

14. Pore surface white whenfresh; found in western Noflh America A . flettii, p. 558 

14. Pore surface bluish when fresh; found in eastern States A. caeruleopoms f see A. flettii, p. 558) 

1 5 . Cap yellowish to ye I low-bro wn to gree nish or b ro wnish-s lamed, with matted hairs or prominent 

scales in age; pores usually staimng greenish T averaging 0.5-2 per mm A. ellisiiSi. others, p, 559 

15. Not as above; differently colored and/ or cap not hairy-scaly , . . . . 16 

16. S pore p rint oli ve- b ro wn to bro w n; f le s h a nd p o re s nol wh i le ; p o res ye 1 1 o w lo gree ni sh , a ve ragi n g 

3 or Hot per mm; assoda ted with hard wood s (especialiy ash and alder) (see Bofetaceae T p.488) 

16. Not as above; spore print whttish and/ or flesh white before exposure or differently colored 17 
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17. Found undereastemhardwoods(occasionallyconifers); poresMpermrmyelUjwtogreemshoT 


if while Lhen cap yctlowish, ochre, orgreenish; spores smooth A. cristatusi see p,559) 

17. N ot as a b o ve ; d ifferen t ly c olored or p ore s sma 1 ler or sp ores not smoot h 18 

18. Fruiting body with many yellowish petahshaped caps arising from acommon base; found under 

western c oni fers; appa remly rare A. dispansus 

18. Notasabove 19 


19. Capand stalk grayish to purplogray, black, vinaoeous, or with oli ve, pinkish, or bro wnisb tones 
(sometimes whihsh when young), but not ty pically yellow-stained;tap often with a somewhal 
streaked appearancc; pores smalH I -4 per mm), white when fresh butoftendiscoluringgrayish, 
vinaceoUS, etc. t in age and usually staining oli ve to black in KOH; spores angular-warty under 
the microscope, not amyloid , Boietopsis subsquamosa group, below 

19, Not as above; pores larger and / or capand s talk differently col ored and / or deve I opmg yellowish 

tones in age or af ter handling; spores smooth and/ or amyloid 20 

20 , P ore s s raa 11 < 2-5 pe r m m); ca p wh i te t o y ello w, pi nk is h-ta n , or pi nkish-ci n na mon ( occa si onal ly 

darker), not ha i ry or sca ly ( but may be cracked ); stalk not blackish at base; tuber absent 21 

20 . N ot as a bo ve ; po res larger t ir sta 1 k da rker or t uber pres e nt or ca p ha i ry o r sca ly , etc . 22 

21 Cap or entire fruiting body often deve I oping reddish or orangish sta i ns in age or when dried; 
taste usually bitter A . conjiuens &. othersfsee A. ovinvs, p. 557) 

21 . Not as above; taste mild or bitter . . . A. ovinvs & others, p, 557 

22. Cap and stalk br own tograyish-brown and covered with small hairs, taste very bittcr(ehe w on a 

small piece of cap), odorsometimesfbut notalwaysl)liketodine; stalk with neithera tuber nor 
a gnariy ro oting base; spores smooth; found in western Norih America . . . . P. hirtus, p. 560 

22. Not as above 23 

23. Fruiting body arising from a large T swollen, brown to black underground "tuber" ( seler otium); 

cap often with fibrih or sca les; spores smooth p. tube raste r, p. 563 

23. Not as above (but fruiiing body may have a rooting base); spores smooth or waricd 24 

24. Found at or near bases of trees or stumps; fru i ting bodies often c luste red or compound! wkh one 

to many caps), usually arising from a gnariy, rooting base; caps pallid to tan, oehre, or brown, 
but usually lacking darker scales; spores with amyloid warts or spincs 29 

24. Not as above; fruiting body typically not compound ( but may be clustered); spores smooth 25 

25 Stal k wi t h a blac k rooting base ; pores usual ly 2-3 permmP. radien tus ( see P. tuberaster, p. 563 ) 

25. Not with above features 26 

26. Cap dark brown to brown, reddish-brown, or pinkish-brown; terre stnal A. pescuprae, p, 560 

26. Found on wood, or if terrestrial then cap usually paler, oranger, or yellower than above . 27 

27 . Cap with brown seales, often large; pores often more than J mm in widest di mension; stalk often 

blackish or dark brown at base, found on wood, widespread butespecially common in eastern 
Norih America P. squamosus{sce P . der urrens. p, 561) 

27, Not as above; usually medtum-si/ed; if found on wood then pores averaging I mm wide or 

smaller; cap smooth or sca ly; stalk base not normally blackish P. decurrens & uthers, p. 561 

2 8 . Cap s us ual ly s p o on- or fa n -s ha ped ; s la 1 k s of f -ce n te r to la te ra 1 G rif ofa fron dosa, p. 564 

28 , Cap s rrt ore or le ss C i rcula r; s ta 1 ks cent ral . . . . Grif ofa umbetfata ( sce G’, f rondosa, p , 564 ) 

29, Each fruiting body with one to many caps; favoring conifers . Bondurzewia montarta , p, 565 
29, Favoring hard woods, with one to several caps Bondurzewia berkeleyi(sæ B. moniana r p, 565 ) 

Boietopsis subsquamosa group ( K urokawa) 

CAP 4-1 5 (20) cm broad, broadly con vex to plane or slighily depressed; eircular in out line 
to somewhat irregular; surface dry, strtooth to fibrillosc or breaking up i nto small scales, 
especialty at center; color variable: dingy whitish to gray, purpte-gray, bluish-gray* 
vinaccous-tinged, or with oli ve, pinkish, browntsh, or even black tones (usually darker 
in age), often with a somew hat streaked appeara nce; margi n ineurved at First, often wavy or 
lobed* Mesh thick, Firm, white or tinged variousty with cap colors; taste mild to bitter, 
PORES small or minuie (1-5 per mm) T usually while when fresh and young but soon 
discolored grayish, vinaceous-buFf, brownish, etc.; tubes 2-4 mm long, usually at least 



Boletopsis suhsquamosii is variable mcoJor, bul usually quUe dark (gray, black, purplish v etc.)inage. 

sømewhatdecurrent, STALK (2)4-13 cm long, 1-4 cm thick, central or off-center,equal or 
with a narrowed base, solid, smooth; whitish orcolored like the cap or pores. SPORE 
PRINT white to pale brown; spores 4-7 * 3.5-5 micro ns, elliplical to nearly round, but 
distinctly angular-warty. 

HABIT AT: Soliiary to scattercd or gregarious on ground under both hardwoods and 
conifers; w idely distributed. In our area tt is fairly common in the fa II and winter under 
tanoak and madrone; to the north n often fruits in Coastal sand dunes under pine. 

EDIBILITY: Edible, but often bitter. It is esteemed by the Japanese, who usually soak il 
in brine to remove the bitte rness. 

COMMENTS: Like A tbat r ellus ovtrws, this polypore is sometimes mistakenfora boletc 
bccausc of its frequently central, well-developed stalk and terrestria! growlh habit. 
H owever, the tube laycr cannoi easily be peelcd from the cap and the overall shape is quite 
differens The color of the fruiting body (especially the cap) is ex t rerne ly variable, leading 
to the naming of se ve ral di ffe rent “species/' i ndu ding B. teucomeias, witha b lu i s h- black 
to black cap, and B* griseus, with a grayish cap. Thesc color forms appear to intergrade, 
however, and the common one in our area can be bluish-gray to purplish, pinkish- pur pie, 
or biaekish, depending on season, temperature, and exposurc to sunlight. The warty- 
angular spores are the c ri tica I microscopic feature. AlhatreUus ave Han rus (often listed 
as a vane ty of Å. cm'/iuj) can be simi la r in color but stainsyellowand has smooth spores. 


A Ibatrellus o vinus ( S heep P oly pore) 

CAP 4 -1 5 (20 ) cm broad, ci rcular in out line or irregular; convex becomi ng plane or slightly 
depressed; surface dry, unpolished, smooth or breakinginto scalesinage; usually whitish 
atfirsl, but oflenyellow, ochre, buff, pinkish, or tan (especially at center) i nage, or in some 
forms purplish to purple-gray through o ut; margin often wavy. Flcsh thick, white oryellow, 
firm and rather tough. PORES minute (2-4 per mm), white but often becoming ydlow 
or yeilowish in age or when bruised; tubes shallow (1-2 mm long), usually dccurrent. 
STALK 3-10 cm long, 1-3 (4) cm thick, central or slightly off-center, equal or enlarged 
below with a narrowed base; solid, firm, whitishortinged capcolor, butsometimesstaining 
pinkish. SPORE PRINT white; spores 3-4.5 * 2 5-3.5 micrøns, elliplical to nearly round, 
smooth, not amyloid. 

HA BIT AT: Solitary to scattercd or gregarious, sometimes in fused masses, on ground 
in mixed woods and under conifers; wideiy distributed. Jt is very abundant in the Rocky 
Mountams in the late summer under spruce and J have also seen impressive fruitings in 
Maine. I n our area it is locally common under manzanita in the fa 11 and winter. 

EDIBILITY: Edible when cooked well, and according to European sourccs, fairly good. 
Large quantities can have laxativecffccts, however, and material I tested was rather slimy 
(“okraccous") when cooked. 
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Two farflung fer rest ria I polypo res. Leffc Albatrellus ovinus, wth a white to tan or yellowkh cap. 
Right A Iba tre Hus peseaprae (see p. 560), with a scaly brown cap and well-developed stalk. 


COMMENTG: This widcspread Albatre Hus is variable in color (thc purphsh-capped 
form is often called A . avellaneus), but can usually be recognized by the y ello w tints that 
devdopin age orafter handling. The pores are sometimes so tiny thai thc pore surface may 
appear completely smooth. Bccause af its terrestrial habit this polypore is sometimes 
mistaken for a boletc, but is mueh to ug her and does not have detac hable tubes. Ot her 
species: A> cortfluens is a very similar, widespread species which bccomcs orange lo 
pinkish-cinnamon in age or upon drying and has slightly larger, vveakly amyloid spores 
and a bitter taste; /t, simiiis , reported from Arizona, is also similar, but has distinetly amy- 
loid spores; A . peckianus is an eastern beech-lovcr with a ycllow to cinnamon-buff cap. 

Albatrellus ftettii (Blue-Capped Polypore) 

CAP 5-20 or more cm broad, convex becoming plane or cent rally depressed; surfacedry, 
bJuc to blue-gray or sometimes blue-green, but developing ochraceous, salmon, or rusty 
stains in age; margin at f irst i nc ur ved, often lobed or wavy. Flesh thick, firm and rat her 
tough, white. PORES fairly smal! (1-4 per mm), white, but often becoming torn and 
developing salmon or ochraceous stams in age or upon drying; tubes 1-7 mm long, 

Albatrellus fleltii. The hlue-gray to biue-green cap, white pore surface (the pores are too tiny to see 
here), and well-developed stalk disti nguish this beautiful species. (Ralph Buchsbaum) 
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decurrent. STALK 5-1 5cmlong,( I) I.S^cmthick, central oroff-center,equal or thickerat 
eiiher end, white lo pak bluish-gray, oraging dingy ochraccous to reddish; solid, firm, 
SPORE PRINT white; spores 3.5^1 * 2.5-3 microns, elliptieal to ncarly round, smooth, 
weakly amyJoid. 

HABITAT; Scattered to greganous or in fused elusiers on ground in mixed woodsand 
under conifers; known only from western North America. I havefound it under knobeone 
pine in the fail and winter, but it seerns to be quitc rare in our area. 

EDIBILITY: Edible. It has been sold commcrcially in northern California, hut l haven'i 
tried ti. !f il*s anyt hi ng hke A. ovinus, then it isn'l worth colkcting. 

COMMENTS: The unusual blue to blue-gray cap color contrasts nicely with the white 
pores to set this beautiful tcrrcstriai poly pore apart. Dingy ochraccous to rusty-ochraceous 
stains dc velop i n age, but the re are almost a 1 ways vestiges of bl uc-green or blue some where 
on the cap . Ot her species: A . caeruleoporus of caste rn N ort h America is simi lar, but enti rely 
indigo-blue to blue-gray (includmg the pores). 

A Ibatreltm ellisii ( G reen mg Goat’s Foot) 

CAP 8-25 cm or more hroad, convex becoming plane, wavy, or depressed; surfacc dry, 
at first hairy or plushiike hul the hairs often maited in age or groupingto form coarsc 
scales, greenish to sulfur-yellow or yellow-brown {often a mixture of colors)* sometimes 
with darker hrown shades or stams in age; margm oflen wavy and at firsi inrollcd. Hesh 
thick, firm, white, sometimes bruising greenish slowly. PORES 0.5-2 mm in diameter, 
white, usually staining greenish or yellow-green when bruised or becoming yellowish to 
dingy greenish in old age; tubes 2-6 mm long, often decurrent. STALK 3-12 cm long or 
more, 2-6 cm thick, usually off-center or lateral, solid, tuugh, equal or thickcr at cither 
end; usually colored more or less like cap. SPORE PRINT white; spores 8-9 * 5-7 microns, 
elliptieal, smooth. 

HABITAT: Solitary, scattered, gregarious, orinfused clustersonground in woods; widely 
distributed. It favors conifers and isespecially common in the mountains of western North 
America, i have seen huge fruitings in the late summer and fail in theCaseades and Sierra 
Ncvada. but in our area it is supplanted by A. pescaprae. 

ED1BIUTY: Edible, with a mild Havorand pJeasantiychewy texture. Care must betaken 
lo simmer it slowly and thoruughly or it will loughen. 

Albaf rellus ellisii This tcrrcstriai species is especially common under conifers in the Pacific North- 
west and Sierra Nevada. Note hairy-scaly cap. The pore surface usually slams greenish when bruised. 
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COMMENTS: Abo known as Scutiger etlisii , this impressiveconifeMoveriseasily told by 
its yellow-green lo yelløw-brown color, fairly large size, growth on the ground, and ten- 
dency to stain greenish (especiaily the pores). Its close relative, A. pescaprae, is browneror 
redder in colør and more Southern in distribution. A. sylvestris is a somewhat similar 
species with a smoky-olive or dark er pore surface and ro ug hened spores. A . cmtatm of 
eastern Nonh America is similar in color but has a Jess hairy cap and favors hardwoods. 

A Ibatrellus pescaprae (Goat’s Foot) 

CAP (2, 5)5-20 cmbroad, convex to plane or centrally depressed; su r fa ced ry, covered with 
fine fibrils which form small, dense scales or sometimesa plush (especiaily toward center); 
dark brown to brown, red dish- brown, or pinkish-brown; margin often deeply indented. 
Flesh thick, fairly tough, white, bmisingpinkishslowly; taste mild. PORES large, angular, 
I -2 mm or more in diameter (or length); white to yellowish or with greenish stains, some- 
times becoming pinkish in age; tubes 2-5 mm long, often decurrent. STALK 2.5-8 cm 
long, I -3 (4) cm thick, solid, usually enlarged below (sømetimes several arising from a 
cornmøn base); øccasionally central, but usually off-center to lateral; white to yellowish or 
in age brownish. SPORE PRINT whiiish; spores8-l I * 5-6 microns, elliptical, smooth. 

HABIT AT: Solitary or in gr øups or dumps on ground in woods; widely distri buted, but 
more Southern than yt. ellisir In our area it is not uncommon in mixed woods and under 
tanoak and madrone, especiall> in the fa 11 and winter. 

ED1BILITY: Edible, at least according to European søurces; 1 haven’t tried it. Young 
caps are said to be quite tasty (though chewy) if cooked thoroughly. 

COMMENTS: Alsø known as Scutiger pescaprae t this terrestrial po ly pore can be told 
by its reddish-brown to brown, densely scalycap plus its large pores, well^developed stem 
(see photo at top øf p. 558), and mild taste. Bondarzewia species are somewhat similar, 
but have spiny spores and less scaly caps and are nøl normally yellowish- or greenish- 
stained. Polyporus hirtus is also somewhat similar, but has a bitter taste. 

Polyporus hirtus (Bitter Polypore; Iodine Polypore) 

CAP 5-18 cm broad, convex to plane or somewhat irregular; surface dry, covered with 
ni in u te s hort, stiff, erect or maned ha ir s; uniformly brown to dark brown or grayish- 
brown, Flesh thick, white, firm and rather tough; taste very bitter (but often latently). 
PORES white to creamy, drying yellowish, 1-2 per mm, tubes 2-6 mm long, adnate to 
dec urrent. STALK 2-10 cm long, 0.7-3 cm thick, usually lateral ør off-center; equal or 
tapering downwa rd, ha iry a nd colored like ca p; solid , fi rm, rather tøugh. SPORE PRI N T 
white; spores 12-17 * 4.5-6 microns, spindle-s haped or cylindneal("boletoitr), smooth. 

HABIT AT: Solitary or in groups on ground, around old stumps and trees (especially 
conifers), sometimes also on wood (often buried); northernNørth America. It is not un- 
common in our area in the fa 11 and winter, partieularly in mixed woods of tanoak and 
red wood. It is also fairly common in the Pacific Northwest. 

EDIRIL1TY: Inedible. If you boil it for several days and change the water frequently, you 
might remove the bitter taste, but you wouid remove everything else as well! 

COMMENTS: Also known as A Ibatrellus hirtus and Scutiger hirtus , this species is the 
most common terrestrial polypore in our area, but is by no means numerous. The evenly 
colored brown hairy cap plus the white pores, bitter taste, and presence of a stalk are good 
fieldmarks (see phøtosat top of next page). According to myeologist Damel Stuntz, speci- 
mens in the Pacific Northwest emit an iodine odørsoønafterbeingpicked, but I ha ve not 
detected such an odor in local material. Bondarzewia montana can be similar whemt 
doesn't grow in clusters, but has warted amyloid spores and is not as bitter-la sting. 




Polyporm hinus. Left: Top view showing hairy brown cap, Right: Underside, s h o wing white pores. 


Polyporm decurrens 

CAP 4-14 cm broad* convex to plane orslightly depressed; surfacedry* yeilowish toyeliow- 
brown to ochre ordull orange (rarely reddish-brown), with darker( usually brown) erect 
ftbrillose scales which become flattened in age. Fleshihick* white, tough. PORES fairly 
large (0.5-2 mm in diameter), angular or becoming torn or toothlike in age* white* but 
sometimes discoloring when dried; tubes 2-6 mm Jong, usually decurrem. STALK 2-10 
em long* (0,5) 1-3 cmthick, etjual orihiekerateitherend, solid* tough; white orsomewhat 
browmsh* usually reticulate above from the decurrent tube walls. SPORE PRINT white; 
spores 10-18 * 4-6 microns, cyiindrical* smooth, 

HABIT AT: Solitary or in small groups or tofts on the ground (usually originatingfrom 
buried wood) or sometimes on dead wood, fali through spring; known from California* 
occasionaL It favors hardwoods* bul 1 have found it in a variety of habitats. U is the most 
common terrestriai poiypore of Southern California. 

EDI Bl LIT V: Unknown. The closely related P squamosus (see commenis) is edible 
when thoroughly cooked, but is thoroughly mediocre. 

COMMENTS: The duli orange to yellowish-brown lo ochre scaly cap with fairly large 
decurrent pores distinguish this species from AibatreUus pescaprae and others. Il is also 
known as P. mcmurphyi. The “Dryad S ad die," P* squamosus , is a better-known* closely 


Polyporus decurrens has large pores, a scaly cap* and may or may not be terrestriai. P. squamosus 
(not illustrated) is a si mi la r but largcr wood -in habi ting species 



562 


POLYPOR ACEAE & ALLIES 


related species, It is larger (cap 6-30 (60) cm broad and stalk up to 5 cm thick) and paler 
with dense, flattened brown to dark brown scales(but may becomedarker brown overall 
in age) and very large pores (1-10 mm each in la rgest dimension). It usually grows solitary 
or clustered on hardwoods (often living) rather than on ihe ground and its stem* when 
well-developed, usually has a black base. In North America itis most common east ofthe 
Rocky Moumains, but occurs occasionally in Washington and Califorma (Tveseen what 
might be a photograph of this species from Fresno.) A nother related species, P.fagicola 
f-P r lentus) of east er n North America, occurs o n hardwoods but is smaller and lessscaly. 


Polyporus hadius (Black-Leg) 

CAP 4 “20 cm broad, convex becoming d ep ressed or umbilicate; surface tan to chestnut- 
brown to dark reddish-brown or often becoming blackish in age; margin usually paler, 
often lobed. Flesh tough when fresh, rigid whendry, very thin, white becommg brownish, 
PORES minute, 4-7 per mm, white when fresh, brownish in age; tubes shaliow, adnate to 
somewhat decurrenh STALK 1-6 cm long, 0,3-1 ,5 cm thick, central or off-center or lateral, 
more or less equal; pallid above and black below or more freejuently black throughout, 
tough. SPORE PRINT white; spores 5-9 * 34 microns* cylindrica! toelliptical, smooth. 

HABIT AT: Solitary or in groups on rotting hardwoods(especially aspen) or occasionally 
conifers; widely distributed, and occasional in ourarea in the fail, winter, and spring. 

EDI BI LITY: Too tough to eat, 

COMMFNTS: Also known as P L picipes, this species is close to P. c/egombulhasadarker 
and often larger cap (see photo on p. 42). Also, theentire stalk is usually black and it often 
grows on logs and stumps whereas P. elegans is more common on branches and sticks. 
Beth species are retained in the genus Polyporus in its residual (narrowest) sense. For 
similar species, see commenis under P. elegans . 

Polyporus elegans (Elegant P o lypore; Blaek-Foot) 

CAP 1 ,5-7 cm broad, round lo kidney-shaped in outline; convex, soon becoming de- 
pressed, vase-shaped, or umbilicate, surface smooth or linely striate, pale tan to tan or 
ochre, often weathering to white; margin often wavy or lobed. Flesh tough when fresh, rigid 
when diy, thin, white to pale cinna mon. PORES minute, 4-6 per mm, white when fresh but 
often becoming grayish or bro wnish m age; tubes sha llow, usually decurrent. ST ALK 0 .5-5 
cm long, 2-6(10) mm thick, central or off-center or lateral, more or less cqml or swollen at 
base; pa Hid or tan above, soon becoming black below; tough. SPORE PRINT white; 
spores 6.5-10 * 2.54 microns, cyhndncal, smooth. 

H ABIT AT: Solitary or several together on decaying hardwoods sticks, branches, and 
debris (only rarely on conifers); widely distributed. It is fa i r ly common in our area in the 

Polyporus elegans, a common wood-mhabi tor. Note pale cap and black lowerhalf of s talk. Compate 
il lo the photo of P. hadius on p. 42. 


Potyporus arcularius grows or hardwoods. Note ciliate(hairy)cap margin and stalk t hat is not black, 
winter and spring, especially on willow, alder, poplar (cottonwood), and oak, 
EDIRILITY: Tøø tough to eau but dries nieely for decorative purposes. 

COMMENTS: This dainty polypore is easily recognized by its tan to whitish cap, smal] 
size, and black “foot." P. varius is sometimes listed as a synonym, but is also applied lo a 
form with a radially streaked cap thai is mtermediate in color between P. e lega ns and P. 
badius. The latter species is usually larger than P. eiegam, and hasadarkercapand en ti rely 
black stem A nother species, P. metanopus, grows on the ground or from buried wood; it 
has a ve l ve ty stem and vel ve ty-sc urf y cap, at ieast when young. 

Potyporus arcularius ( F ringed P olypore) 

CAP 1-8 cm broad, round in oulline, convex becoming depressed, vase-shaped, or 
umbilicate; surface dry, golden- brown to dark brown, usually mi nute ly scaly; margin 
often ciliate(fringed with fine hairs). Fleshthin, white, tough. PORES large (i -2 per mm), 
angular or hexagonal, white or yelløwish; tubes s ha Ilo w, sometimes decurrent, STALK 
2-6 cm long, 2-4 mm thick, usually central or slightly off-center, more or less equal, dark 
brown to yellowish- brown, smooth or minutely scaly. the base sometimes hairy. SPORE 
PRINT white; spores 7-1 1 * 2-3 microm, cylindrical, smooth, 

HABIT AT: Soli ta ry or in small groups ondead hardwoods; widespread, but rare in our 
area. Tve seen it in the Southwest and Pacific Northwest in the summer, and in eastern 
North America in the spring. Several closely related species are abundant in the tropics. 

EDI Bl LITY: Much too small and tough to be edible. 

COMMENTS: The small size and fairly large pores plus the typically central stem and 
frequenily ciliate cap margin characterize this attractive polypore. /*. moz#(also called 
Favolus alveolaris). simil ar but without hairs on cap, and with a stubby stalk and large, 
diamønd-shaped or hexagonal pores, occurs east of the Rockies. P. brumalis has much 
smaller pores and its cap is some shade of brown. U is common on birch and other 
hardwoods in eastern North America, rare in the West. Microporeilus de albatu s has a 
concentrically zøned cap and central stalk; M , obovatus has a whitish, unzoned cap and 
central to lateral stalk, Both are common on dead hardwoods in the southeastern United 
States, None of the se have the black or halfblack stem of P. elegans and P badius, 

Potyporus tuberaster {Stone Fungus) Color Plate 151 

CAP 4-15 cm broad, convex to plane with a depressed or umbilicaie center or becoming 
funnel-shaped, surface dry, tan to brown or ochre, darker W'ith age and with scattered 
darker brown fibrils or flbrillose scales which are often radially arranged; margin often 
indented or lobed. Flesh thin, pallid, rigid when dry, PORES 1-3 per mm, white to pale 
tan, tubes 1-3 mmlong, usually decurrent. STALK 2 .5-10(20) cm long, 1-2,5 (4) cm thick, 
more or less equal, central or off-center, brown or colored hke eap; solid, tough, arising 
from a large browm to black underground sclerotium (“tuber") which is rather rubbery 
when fresh but rock-hard whcndry;exteriorof"tuber”roughand irregular; interior often 
marhled with blackish-brown and paler areas and usually fuli of d irt and debris, SPORE 
PRINT white; spores 10-16« 3.5-6 microns, cylindricaf smooth. 
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HABIT AT; Solitary or in twos or threes on gronnd in woods; wide lyd isf ri buled, but nol 
common. I have found it se veral times in our area in mixed woods and under oak and 
mad rune. It fruits in ihe fall T winter, and spring. 

EDI BI LU Y : Edible, bul tough unless young, fresh, and thoroughly cooked. Native 
Americans ate an underground sderoiium whieh they called “tuckahæ.’* It was once 
thought to bc this species (as reported in thc Ist edition of M ushrooms Demystified), but is 
now believed to be the sclerotium ot another polyporefsee Paria oooos, p. 604). The 
“tubers" of P , tuberaster are med i ble because they are full ofdirt. However, ihe> are sold 
in Southern ltaly under the name pietra fungaia (“S tone Fungus”). Buyers plant the 
“tubers" in flowcr pots, watcr them rcgularly, and theneat the fruiting bodies That result. 

COMMENTS: The large undergro und “tuber" immediately idcntilies this polypo re. 
The "tuber" might be mistaken for a piece of buried wood ora parasitized pøtato(it's 
usually ihe same size or larger), bul ihe texture when fresh is distinetive. his thought 
to be a re$ting stage of the fangus, or a secrel storage comparlmcnt for nutrients. 
Bvndarzew iu herketeyi may have a thick, rootmgstem or" tu her,” but is mueh larger. O ther 
species: P> radicatus of eastern North America is somewhat similar but larger, and has a 
long, black, narrowed rooling base Instcad of a sderoiium; P. mylittae of AustraJia has a 
yellower cap and produces udi ble sclerotia weighing up to 40 Ibs. each! The sele rot ia are 
known as “Blacktellow's Bread," a reference lo their use as food by ihe abongmees. 

Grifola f 'rondosa (Hen of the Woods; Sheep’s Head) 

FRI ITING BODY compound, 15-60 cm broadormore,consisiingnf amassof numerous 
small, overlapping eaps arising from a common, lleshy, repeatedly branched base. CAPS 
2-7 ( 1 0) cm broad, spoon-shaped. tongue-shaped, or fan-shaped and ilat tened ; su rface dry, 
sinooth or rough to fibrillose, gray tu brown orgrayish-brown; margin often wavy. Flcsh 
white and firm, rather tough; taste mild when young. PORES 1-3 per mm, white or 
yellowish; tubes shallow (2-3 mm long), dec urrent. STA LKS (branches) smooth, fleshy 
but tough, white or pale grayish, off -center or more often lateral (attached to sides of 
caps), SPORE PRINT white; spores 5-7 * 3.5-5 microns, broadly elliplical, smooth. 

HABIT AT; At or near ihe hases of trees and stumps (usually oak), fruiting year 
atter year in the same spots: widdy distri buted, but common only in eastern North 

Lefl: The “Hen of the Woods, 1 ' Gnfoia f rondosa, is a pri/ed ed i ble mushrooni in eastern North 
America. The often massive fruiting body iscomposed of numerous petal- or fan-shaped caps arising 
from a common base. Right: Grifola umboilata mimie's G^f rondosa, but each of Ils caps has a more 
or Jess central (rathei than lateral) stalk, as shown here. U is aho delicious. 
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America. !t has been reported from Idaho, bul is rare in the West and apparenily absent in 
our area. It causes a deligniiying bult rot of both the heartwood and sapwood of its host. 

E DIBI LITY: Édiblcandchoice along with the sulfur shelf and becfsteakfungus,thebest 
of the polypores for the table, Long, slowcookmg is reeommended and only the young* 
tender caps are worth eating, “Allergies" have been reported. It is excellent picklcd. 

COMMENTS: The numerous overlapping, more or less spoon-shaped eaps are remi- 
nisccnt of a fluffed-up hen, making this one of the safesl and most easily recognized of all 
edible mushrooms. Clusters weighing 100 pounds have been recorded, but 5-10 pound 
speci mens are the norm, Thcrc are usually more caps per cluster than in Bondarzewia, and 
the stems are attached to the sides of the caps rat her than being central. Polyporus or 
Polypilus /rondosus are synonyms. C, umbelfataf -P. umbellatus), also edible, is a similar 
species with whitish to gray to smoky-brow'n, circular caps with central stems. Itsfruiting 
bodies arise from sclcrotia (“tubers*) that have been used by the Chinese as an immune 
system stimulans. It occurs across the northern half of the contincnt, but is not common. 


Bondarzewia montana 

FRUITING BODY simple (with a cap and stalk) or compound (with numerous caps and 
stalks arising from a common base), but often fingerlike when first emerging or taking 
the form of a lumpy, misshapen, or rosette-like mass (when compound); often massive 
when mature (up to 1 m (3 ft.) broad if compound); usually arising from a rooting base. 
CAP(s) 5-25 cm broad when mature, con ve x toirregulai ordepressed,surfacedry,finely 
vel vety to f ibril lose, or bccom ing smoolh; tan or ochre to bro wn ordark brown, someti mes 
paler when immature. Flesh fairly thick, white, firm bul briitle when fresh; taste mild or 
someti mes bitter in age. POR ES fairly la rge (0.5-2 mm broad ), usually a ngular or irregular 
in shape or breakingup to form “teeth"; pore surface often lum py ornodulose in compound 
fruitmg bodies* white tocreamy or buff, dingier when dried or in age; tubes 1-6 mm long, 
usually decurrent. STALK(s) central to lateral, continuous w r ith ind ividual caps and simi- 
lar in color and texture, usually arising from a tapered, underground, gnarly rooting base 
that is 4-1 2 cm longand 2-5 cm thick. SPORE PRINT white; spores 5-7 microns, round, 
with conspicuous amyloid warts. 

HABIT AT: Solilary or in groups under eomfers, usually near stumps or trunks (pre- 
sumably arising from roots or buried wood); locally common in the late summer and fali 
in western North America, particularly at higher elevations. I have found it in quantity 
near Lakc T ahoc under tir a nd wbite pi ne , but have not seen it on the coast The very similar 
B. herkeleyi (see comments) favors li ving hardwoods, producing a serious dclignifying 
butt rot of the heartwood (“string and ray rof') that completely hollow r s oui its host. 

ED1BILITV: Tempting because of its size, but rather tough and sometimes bitter to boot. 
It is probably harm less, but certainly nol the cqual of Grifoia f rondosa. 

COMMENTS: The w'arted amylotd spores, often compound fruiting body, and gnarled 
rooting base are character i Stic of the genus Bondarzewia. The spores are unique among 
the polypores, leading some investigators to suggest a relalionship to the agaric genera, 
Russula and Lactarius. When B. montana has a massive compound fruiting body (see 
pboto on p, 548) it is reminiscent of the hen of the woods, Grifoia f rondosa, an eastern 
hard wood -lov ing species with smooth spores. Fruiting bodies with one to se veral caps, on 
the other band, are more likely to be confused with Polyporus hirtus. a bitter-tasting, 
smoolh-spored polypore. Its only c lose relative, B* berkeleyi, is qui te similar but usually 
has fe wer (one to fi ve}, broad er, palcr( whitish to grayish or yellowish-tan) caps and slightly 
larger spores, plus it favors hardwoods(especially oak and maple), It seems to intergrade 
with B. montana , and is very widely distributed. Another sometimes gigantic polypore, 
Meripilus gigantens, occurs at the bases of hard woods in eastern North America. Itsiains, 
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ages, ordnes gray to dark brown or black ontheporesurfaeeand, or margin and hasmuch 
smaller pores (3-7 per mm), Like Bondarzewia , it often has a compound fruiting body, buL 
has smooth, non-amyloid spores. The individ ual caps in all of these species arc usually 
large r t han those of Grifota 


Heteroporus biennis 

FRUITING BO DY arising froma poorly devcloped stalk orflcshy base, withonccapor 
se ve ral fused toget her in an overlap ping ros elte, or very disiorted with most of the 
stirface covered with pores. CAP 3-9 (20) em broad when well-developed, plane todc- 
pressed; surface dry* woølly-hairy or felty, white to tan or agingpinkish lo reddish. FIcsh 
tough, duplex, white or pinkish. PORES 1-3 per mm, angular, innegular, orma/.elike, or 
bccoming toothlike; whitish, but often discoloring or bruising reddish, di ngier in age; 
tubes 2-6 mm long, usually decurrent. STALK central to off-cenier, poorly developed or 
e ve n absent t continuous w ith and colored like i he eap; hairy . SPORE PRINT white; spores 
4-8 * 3-5 mierons, elliplicai, smooth; thick-wailed, nearly round spores (chlamydo- 
s pores) often present also, 

HABIT AT: Solitary or in groups on ground a round hardwood stumps and trees (pre- 
sumably growing on the roots), occastonally under conifers; widely distributed, but nol 
common, I have found it in our area under oak and pine in the fali and winter. 

EDIBILITY: Unknown: too tough to be worthwhile. 

COMMENTS: Misshapen fruiting bodies are usually found with porescoveringmueh or 
most of the mushroom — the best fieldmark of this otherwise unimposing, profoundly 
forgettable, pitiful excuse for a polypore. The growth habit is sometimes reminiscent of 
Phaeoius schweinitziL Abortiporus biennis and Polyporus biennis a rc synonyms. 


PHAEOLUS, INONOTUS, COLTRICIA,& Allies 


Fruiting budy usually aitrmal, small tu Ear^t, uftirn saft umi spurt# y whin fresh but lough urcurky- 
woody in age; growing shclflikc to bratkedike lo practically icsupmatc on wood or- gruwing un 
ground and po^st'hsi ng a sialk and onc lo se veral caps. C AF usually hairy, i uzzy . or vel vety. Flesh 
orange to yeiiow-brown, msty-hrvwti, or brown, PORES orange Ut greenish-yettow, rusty-brown, 
brown, or gruyish (bw not white) at matur itv; smaJJ or large. ST AI K. present or absent S PORE 
PRIN T whitish lo ycilow or brown when obuunablc, Spores usually trlliputai, smooih. Seiat 
(large brown slenlecells) olien present among basfdia. Cap lissuedarkcning(tij,rningrcd iu black} 
in potassLum hydroxide <KOK), 

THESE orange to brow n or rusty -ycilow polypores are somcwhat intermediateinaspect 
between the wootiy perennial polypores (conks) and the smaller and thinner T an nual 
bracket fungi and stalked polypores. Phaeoius and inonotus most closely rescmble Phel- 
linus (a genus of conks), but are usually softer and Éleshier when fresh, and have annual 
rather than perennial fruiting bodies, Colfrida, on the otherhand, has a central stalk and 
is reminiscent of a Polyporus > 

All three genera have tissue thatdarkens or blackcnsdramatically whentouchcd witha 
2% aqueous solution of potassium hydroxide (KOH), This feature is also shared by 
Pheilinus, leading some mycologists to sequester the four genera ina fa mily of their own. 
Phaeoius and Inonotus are w^ood-inhabiting but appear terrestrial when growing from 
rootsorburied wood, while Coltricia is nearly al' ways terrestrial. Mono/ws species ty pically 
produce white rots and Phaeoius species eau se brown ones(/\ schweinitzii is a serious 
pest of stand i ng tirnber). They are not cdiblc because of their tough texture, and P. 
schweinimi may actually be poisonous. Five species are de sc ri bed here. 
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Key toPhaeoIus, I nonotus, Coltricia, & Allies 

1 . Fruiting body with a stalk, typically appearing tcrrcstnal ( but may be at or nearbase of tree) 2 
J . F ru i ti n g b od y gro wi n g s he Ifli kc or brae kelli ke on logs, st u mps, t rees, etc. ; stal k abse nt - 5 

2. Underside of cap with co ncenl rically-arranged plates or wjth very large pores (0,5-2 mm in 

diameter); pores whitish to brownish; s talk 2-5 em Løng, with only one cap; cønfined toeastern 
North America; nøteommon , Coftricia montagnes ( see C. emnamomea, p. 56b) 

2. Not as above 3 

3 S talk wdl-developed and distinet from cap (only one cap present); flesh eorky-tough and thm 

(usually less than 2 mm thick), never spongy 4 

3. Stalk often present only as a narrowed, often rooting base, with one to severalcaps; flesh usually 

thicker than above and spongy when fresh (but tough m age) H 

4. Cap shiny or siiky, rardy more than 5 cm broad; pores usually not decurrcnt 

Coltricia cinnamomea, p. 56b 

4, Cap often vdvety but not usually silky or shiny, somelimes small but up to 1 1 cm broad 

.......... Colfricta perennis{see C. cinnamomea. p. 568) 

5 . Pores small (2-4 per mm) and brighi saffron (orange-yello w) to bright orange or red when fresh; 

fruking body soft or tough; usually found on hardwouds . . (see Trametes Si Allies, p. 592) 


5. Not with above features; pores differently colored and/ or large r - 6 

6, Flesh and tubes bright orange or soon becoming orange; typically on conifers 7 

6. Not as above (but may be rusty-ydlow, reddtsh-brown, etc.) & 


7. Pores large (1 mm or more in diameter); tubes I em or more long; cap rud i ment ary (usually 
present only as a free margin) . . Phaeotus albotuteus, p. 57 1 

7. Pores smaller; tubes sh otier, cap present ... Phaeotus fibnllostis (see P alhotuteus, p 571) 

8. Typically growing on or under conifers 9 

8. T ypically growing on hard w oods (but occasionally on conifers) 12 

9 Spore-bearing s ur lace taking the form of gills or very long, m tande ring mazelike pockeis or 

if not then fruiting body usually with an anise odor when fresh; flesh corky-tough; pores not 
yeltowish or greemsh when fresh; found on wood . {sveLenzites, Daedatea, & Allies, p. 586) 

9. Not as above; found on wood or ground; flesh often spongy when young and fresh 10 

10. Pores minute (3-6 per mm); cap surface soon more or less hald ; gro wingshelflike or brackethkc 

on wood I nonotus dryadens (see /, tomentosus, p. 569) 

10 Pores usually targer ( up to 4 per mm), cap surface usually hairy or velvety, at ieast when young; 

growing shelflike or on ground .,.,,.,..11 

1 1 . Pore surface y el lo w to green ish-yellow when fresh and young; cap often showing bright (orange 

to yellow) zones when young (but fruiting body entirely reddish-brown lo dark brown in o Id 
age); stalk (when present) often with more than one cap .... Phaeotus schweinitzii, p. 570 

1 1 . Pore surface brown to grayish or hoary when fresh; cap yellow-brown to tan when young; stalk 

(when present) typically with only one cap; setac present /nonotus tomentosus, p. 569 

12, Fruiting body a roundish to cyltndrical, compact mass of numerous small, thm> tough, dosely 

overlapping caps ar ising from a solid core or “knot”; pores gray to brown; found on hard wood s 
in eastern Noith America (common namc: "Swect Knot," because it is somelimes very 


fragrani) . Globtfomes gravealens 

12. N ol as above - 13 


13. Fruiting body usually resupinate (i.e., lacking a wcll-delmed cap), either dark brown to black 
and iiatd or growing in sheets under oak bark 

13. N ot as above ; ( ru i t mg body usua I ly wi th a ea p ( uppe r ste ri le surface ) 15 

14. Fruiting body yellow-brown to duli brown; usually growing under the bark of li ving oaks . 

♦ . . . * f nonotus amlers o titt 

14 Fruiting body dark brown to black, hard, often cracked and usually irregular or cankerlike in 

shape; found mainly on birch Inonotus obtiqum 

15 Pores often mazelike or pocketlike (elongated), the walls between them fairly thick; cap thin 

(less than I cm, the flesh only 1 -4 mm thick), corky or leat hc ry c ven when fresh 

(see Lenzites, Daedatea , & Allies, p, 586) 

16 


15. Not as above 
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16. Cap tan to pak brown (or w r eathenng grayish) and distinctly hairy, usually 2 c m thick or kss; 
pores whitish to gray. grayish- brown, or even blaekish; found mainly on dead cottonwood 
(Populus) or willow, often in confluent rows . Funalia hispida &c relatives 

16. Not as above; if growing on cottonwood or willow, then differently colored, etc (7 

17. Fruiting body soft a nd watery when fresh, entirely ta wny-yellow tocmnamon or ydlow-browu 

and slaming red or vmaceous (not black) in KOH; typically found oti dead harduoods in 
eaatern North America ( reported rardy from the West on eonifers) ilapalopilus niduians 

17. Not as above (but may havesome of above features) IB 

18. Fruiting body tough and corky or woody even whenfresh; cap surface not hairy or oniy slightly 

so; usually found on dead trees (see Phellinus gilvus, p r 582) 

18. At Least the upper layer of fruiting body usually fleshy (watery or spongy) when young; cap 
Surface often (but not always) hairy; often on li vi ng trees l nottot tts hispidus & others, p. 569 


Coltricia cinnamomea (Fairy Stool) 

FRUITING BODY wilh a cap and stalk, usually terrestrial. CAP 1-5 cm broad, moreor 
less circular in oullinc, ccntrally depressed ar umbilieate; surface dry, bright cinnamon 
to reddish-brown, yeilow-brown, rusty-brown, ordarker, with shiny or silkyst nat ionsand 
narrow or mconspicuous concentric zones; margin often f ringed or torn. FIcsh very thin 
(I mm thick or less), pliant when fresh; rusty-brown. FORES 2-3 per mm, ycllow-brown 
to brown or reddish- brown; tubes shalløw (0.5-3 mm long), typically not decurrent. 
STALK 1-5 cm long, 1-4 mm thick, usually central and more or less equal, brown to 
reddish-brown, hairy or velvety, tough. SPORE PRINT yellowish-brow r n; spores 6-10 
* 4,5-7 microns, elliptical, smooth. Cap tissue staining black in KOH. 

HABIT AT: Solitary or in small groups on groirnd or moss in woods, often along well- 
beaten paths, roadbanks, and in clearings (rarely o n rotten wood); w idesp read. Inourarea 
this species and C. pe renn is (see comments) occur year-round, but are not ve ry c om mon. 

EDI BI LIT Y : Too tough to eat, but makes an int rigui ng addition to seed pod arrangements. 

COMMENTS: This beautiful little p oly pore is easily told by its very thin, silky-shiny, 
cinnamon to amber-brown cap, brown pore surface, and reddish-brown to dark brown 
(not black!) stem. The rusty-brown flesh distinguishes il from Poiyporus and other stalked 
polypores. In similar habita ts or on charrcd ground and just as common is the elegant 
C. perennis (see photo below). Its cinnamon to yeliow-brown or grayish cap is up to 10 cm 
broad and usually st ro nglyz o ned and finely vel vety (rather tha nsil ky). Italsotendstohave 
a thicker stem and brown lo grayish -brown pores that are someitmes decurrent.it is widely 
distributed, but a third species, C. montagnei, is restrictcd to castcrn North America, lt 
has large, often mazchke pores or even thick, concent rit ally arranged platcs or “gilis. ** 

Lefl: Coltricia cinnarpomea has a small sil ky cap, brownish pores, and thin rusty-brown flesh. Right: 
Coltricia perennis is often larger and more strongly zoæd. Note tough central stalk in both species. 
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Inonoius hispidus 

F RUTIN G BO DY an nual, growing shelllikc or b racket like on wood, at first so ft and 
spongy but tough in age and rigid when dry. CAP 5-20 (30) cm broad and 2-10 cm thick, 
convex or plane; surface at first densely covered with sliff or bristly ha irs, thc ha irs 
tending to wear away in age; b right redd is h-o range to yellowish-brown to rusty-yellow 
when fresh, becoming brown to dark redd ish- brown or even blackish in age. Flesh up to 
5 ( 1 0) cm th ick, at first watery or spongy ( bu t fibrous), tougher in age; rusty to rus ty- ye I lo w 
to dark reddish-brown; odor often rather pleasant when fresh. PORES 1-3 (4) per mm T 
yellowish to brown or rusty-yellow, sometimes with an o live tinge and sometimes head ed 
with droplets* darkening with age or wherc bruised; tubes 0.5-3 cm long. STALK absent. 
SPORE PRINT ochre- to c hestn ut- brown; spores7. 5-1 1 *6-9 microns, broadly elliptical 
to ncarly round, smooth. Flesh darkening (staimng red to black) in KOH. 

HABIT AT: Usually solitary (øccasionally se veral) on li ving or reeently dead hardwoods 
or rare ly conifers, fruiting mostly in the summer and fali but occurring year-round, wide ly 
dis tributed. It is a destructive parasite of oak and walnut(causing a white rot of the heart- 
wood), but occurs on a wide range of other trees, including mulberry and willow, The 
fruiting bodies usually emerge from the wounds of trees, often at a c ons id era ble distance 
from thc ground. I have not seen this species locally but it occurs in Southern California. 

EDIBILITY: Unknown. 

COMMENTS: This species and iisciose rdativesfsee below)are reminiscem off tomen - 
tosus and Phaeoius schweinitzii, but arc st rietly shelving species with no s talk, They can 
also be conluscd with species of Pheltinus, but are soft and spongy w hen f resh and are not 
pc ren n tal Similar species include; /, cuticularis, with a woolly-matied to nearly smooth 
(not bristly) cap, found on various hardwoods such as willow, coltonwood, and pepper 
trees; /. dryophilus, with a thick gra nular core between the up per fibrous tissue and the 
tube layer t found on hardwoods (especially oak); /. texanus, found on deser t legu mes 
(particularly acacia and mesquite); /, arizonicus, f ound on syeamore, /. dryadeus (see 
comments under /. tomentosus); and /. radhtfm, widespread (but especially common in 
Gastern North America) on hardwoods such as bi rch and alder, with a rat her thin, firm, 
brighi ly colored (golden to rusty- brown or even yellowish-green) cap that is often zoned 
and radially fibrillosc plus unpigmenied spores. See also /. tomentosus, which some- 
tinies grows shclflike on conifers. 

Inonoius tomentosus 

FRUTING BO DY usually terresirial w r ith a cap and a short or rudimentary stalk, but 
sometimes lacking a stalk and grow ing shelflike on w r ood< CAP 3-1 2 ( 1 8) cm broad, ci rcular 
to fan-shapcd in outline, convex to plane toccntrally depressed; surfacedry, soft and hairy 
(tonientose) or vel vety, whitish when very young but soon yellowish-brown to tan, duli 
ochre, brown, or rus ty- brown, sometimes with faintconccntric zones. Flesh yellow-brown 
to b ro w n, d u p 1c x; u p pc r la y e r s of t a nd s p ongy when fresh , 1 o wer lay c r rat her t h i n, f i r ni , a nd 
fibrous. PORES round to angular or irregular becoming torn or sometimes toothlike in 
age, 2-4 per mm, pale buff tograyish orbeigeorbecorrungbrownish, but often with ahoary 
sheen or surface covering; darker brown where bruised; tubes 1,5-7 mm long, usually 
decurrent. STALK often rudimentary, when present short (1-5 cm long), 0J-2 cm thick, 
central to ol f-center or lateral, con tinuous with cap and more or less same c olo rand lex ture, 
or darker. SPORE PRINT pale yellow to pale brown; spores 4,5-7 » 2.54 microns, 
elliptical, smooth, hyaline under the microscopc, Brown sterile cells (setae) abundant 
among basidia, straight and pointed. Cap tissue blackening in KOH (sometimes with a 
Heering red intermediate phasc). 




Inonotus tomen tosus is remmi scem of Phaeoius schweimniU bul is usually smaller and paler in 
coior. In addition, the fruihng body is usually simple (with one cap rathet i han several). Note how 
pine needlei and sticks are incorporated i nto the fruiting bodies. 


HABIT AT: Solitary or in groups on ground under conifers (presumably arising from 
roots or buried wood), sometimes also on stumps or bases of trunks; widely distributed. 
In our area it is fairty common throughout the mushroom season, especially in coastal 
pine forests, It causes a white pocket rot of the roots and butt of a wide variety of conifers 
in the pine family, but is especially fond of pine and spruce. 

ED1BILJTY: Unknown, but too tough to be of value. 

CO MM TNT S: Also known as Ortnia tomentosa and Pofy sitetus for M ueronoporus) 
tomentosuSf this common polypore can be recognized by ils soft hairy or velvety cap and 
overall brown to yellow-brown coior. It is thteker and spongier than Cohrkia ; it could be 
confused with Phaeoius schweittitzii but is duller incolor, somewhat smaller, and does nol 
usually have a compound fruiting body. Also, the fresh pore surface is brown to grayish 
or hoary rather than yellow or greenish, /„ circinatus is a very sim ilar species with hooked 
setae; it is also common on or near conifers across North America. /. dryadeas favors 
conifers in the West (but oak in the eastem States); it aiways grows shelflike on wood, 
has a bald or nearly bald cap, minute pores, andattainssizesof30 cm broad or more. For 
shelflike (stalkless) species of inonotus that fa vor hardwoods and have more highly pig- 
mented (browner) spores, see /. hispidus and the species listed under it. 

Phaeoius schweimtzii (Dyer 1 s Polypore) Coior Plate 153 

FRUITING BU DY usually compound, composed of several caps arising in tiers from a 
common base, but sometimes simple (with one cap) and sometimes growing shelflike on 
wood* CAP{s)5-3Q or more cm broad, circular to famshaped in oulline; cushion-shaped 
becoming plane or depressed; soft and spongy when fresh and often knobby when aelively 
growing, tough orcorky in age, rigid and brittle whendry; surface covered withadense felty 
or woolly mat of hairs, smoother in age; coior variable: orange to ochraceous to yellowish 
or greenish-yellow (especially on the margin) when growing, becoming rusty- brown to 
dark brown in age (or from the center outward); staining brown to blackish when bruised 
and becoming entirely dark brown to blackish in oldage; sometimes concentricallyzoned 
with several of above colors; margin often wavy. Flesh yellowish to rusty-brown or brown, 
often appearing zoned. PORES J-3 per mm or fused together to form larger pores; 
mustard-yellow to greenish when fresh, but quickly becoming brown or blackish when 
bruised or in age; tubes 2-10 mm long, usually decurrent, 5T ALK (if present) 1-6 cm long 
and 1-5 cm thick, usually ta pered downward, often roo ting, central or off-center, same 
coior and texture as cap* SPORE PR1 N T white or tinged y ello w r to green; spores5 -9 * 3.5-5 
microns, elliptical, smooth. Setae absent. Cap surface and tissue staining black in KOH, 
often with a fleet i ng cherry- red in termedia te phase. 





Phaeotus schweimtzii, a common con if er- lover. Note compound fruilingbody; theseare rather small 
spcc imens. 

H ABITAT: Solitary or in groups on or around dead and living eonifers, usually but not 
always appearing terrestrial (origmating from the roots); widely distributed and very 
common ihroughout the West. In our area il fa vors pine and Douglas-fir, ihe frniting 
bodies usually appearingafter the first fallrains but persistingyear-round. The mycelium 
attacks the roots and heartwood of its host, causing a serious carbonizing decay known as 
“red-brown butt rot’ 7 II fractures the wood i nto cubical blacks as high as Hf teen feet up Ihe 
trunk, weakening ihe tree so thai it blows overeasily. It also occurs on coniferous slash, 
in whichcase it is more apt to be shelflike than terrestrial. In the West it is one of the two or 
three most prevalent brown rot fungi. There is one report of it growing on eucalyptus. 

EDIB1LITY: Possibly poisønous. It contains a slimulant found in the roots of the kava 
kava plant, but apparently some toxic substances as well It is too tough and hairy to be 
of food value anyway. However, it is prized by dye-makers for the rich and varied hues 
it imparts to yarn. 

COMMENTS: One of the most common and conspicuous of the larger poly pores, this 
cosmopoiitan species is apt to confuse the beginner because of the color and texture 
changes it undergoes as it ages. However, the yellowish lo greenish-yellow pores w ? hen 
young, yellow to rusty- orange tones in the caps ofyoungspecimens, and growthat the base 
of or near conifers are diagnostic, (The color plalc shows young specimens thai are pre- 
dominantly orange rather than greenish-yellow.) It grows gradually, engulfing pine 
needles, sticks, plants, and other debns in its way, as shown in the color plate. Old, 
weathered frniting bodies are quite light in wcight and entirely dark brown in color. 
Ihonotus tomentosus is somewhat similar, but has a tan to duli brown cap and brownishor 
hoary pore surface. H ydnellum species are superficially similar, bul have short, blunt 
spines or 41 teet h" on the underside of the cap insiead of pores. 

Phaeolus albotuteus (Orange Sponge Polypore) 

FMEITING BO DY resupinate and spreading or bracketlike, soft and spongy when 
frcsh, up to 1 meter or more in length. CAP (upper surface) usually present only asa free 
margin, soft and spongy- surface bright orange but eventually weathering or fading to 
whitish. Flesh thin, orange. PORES large (1-3 mmormoreindiameterhangulaMhewalls 
often jagged or splitting to form M teeth 7> ; whitish or yellowish soon becoming orange (or 
tubes orange with white edges); tubes long (1-3 cm). STALK absent. SPORE PRINT 
white; spores (7) 10-14 x 3-4 micrøns, cylindrical, smooth. FMesh reddening in KOH. 
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POLYPOR ACEAE & ALLiES 


HABIT AT; On fallen logs of conifers, usually on the undersides and often developing 
in snow; common in the subalpine forests of the West, fruiting mainly in the spring bm 
persisting into summer, fail, or even winter. It is quite common in the southem Rocky 
Mountains, and I have also seen it in the Sierra Nevada. Il producesa brownrot(carbon- 
izingdecay) and is said to occasionally occur on aspen, 

EDIB1LITY: Unknown. 

COMMENTS: This species, which hasalso been placed in Pycnoporet tus and Aurantio- 
porelius . is ea sily told by its large poresand orange spongelike fruiting body thai peelsoff 
in one coniinuous felly layer, P, fibrillosus isa somewhal srmilar species that isshelllike 
(i.e., with a well-defined fiery red to orange or brownish-orange cap), It has creamy to 
orange pores and grows on conifer slash or ra rely aspen. Pycnaporus, A uramioporus, and 
se veral Porias are also brightly colored, but are tougher and; or have much smaller pores. 


LAETIPORUS 

THIS is a small genus of large, fleshy, shelflike fungi, Only one colorful species — the 
well-known and edible sulfur shelf— is deseribed Kere. A key hard ly seems necessary. 

Laetiporus sutpkureus Color Plates 154,155 

(Sulfur Shelf; Chicken of the Woods) 

FRUITING BO DY annual, emergingknoblike or fingerlike,soon becoming shelflike;soft 
and fleshy when young, tough in age. CAP 5-50 (70) cm broad and up to 4 ctn thick, 
fa n-s haped to elongated or semi-circular in out line; surface smooth to suedelike, often 
uneven or wrinkled; red-orange to b right orange, yellow -o range, sulfur-yellow, or salmon 
(the margin usually yellow), fading slowly with age toyellowish, buff, or eventually duil 
whitish; margin at firsl thick and blunt, Flesh thick, sofi and watery when very fresh, 
becoming tough and eventually c ru mb ly; white to pale yellow or salmon -tinged; when 
very fresh often exuding yellow or orange d roplets and reminiscent of uncooked chicken, 
odor fungal or rather pungent; taste nearly mild or acidic becoming quite sour or un- 
pleasant in age. PORES 2 A per mm but barely visible when young. b right sulfur-yellow, 
but often darkening when bruised and fading slowly in age; tubes shal!ow( 1-4 mm long). 
STALK absent or present only as a narrowed base. SPORE PRINT white; spores 
5-7 * 3.5-5 microns, broad ly eJliplical to nearly round. smooth, 

HABITAT; Solitary or more often in overlapping clusters or shelving masses on dead 
stumps and logs, someti mes also on liv mg trees or s omel i mes growing in rosettes from roots 
or buried wood; usually appearing on the same stumps yearafteryear; wideiy distributed 
a nd common. i n our area it fruits mainly in the late sum mer and falf but old fruiting bodies 
may pers ist for months. It grows on a wide range of hardwoods and con i fers. In Coastal 
California it fa vors cucalyptus (September-October, ushering in the new mushroom 
season) and to a les ser ex tent conifers and oaks (November- December). In the Sierra 
Nevada it is common on fif in the summer; in eastern Norlh America it fa vors oak. It 
causes a destructive red-brown carbonizing heart rot thai eventually hollows out the tree, 
producing cracks in the wood in which thin sheets of white mycelium may appear, It is 
said to have caused considerable damage to British sailing v esseis 

EDI BI LIT Y: Edible and delectable when thoroughly cooked, However, there have been 
several cases of sulfur shelf poisoning on the west coast, so try itcautiously the fim time 
and nevereat it raw. When y oung the succulent flesh has a mild fiavon tofu-like texture, 
and “Candy CorrT-like color, making it especially attractive and delicious in omelets. 
Maturing specimens are tougher and de ve lop a strong so ur fla vor; the ir texture when 



LAETIPORUS 


573 


cooked is reminiscent of white chicken meat, so thcy’rc good in sandwiches, If the 
specimens you find are mature ( but not so oJd as to be asbest os- like),, you can trim off the 
tender, rapidly growing margin (about 5 cm), and perhaps return later for more! 

CO M M EN TS : O ne of t hc u Fo o 1 p ro o f F our" t hc b r i I liant y c 11 o w- o ra nge s hel v i ng m a ss es 
are unmistakablc. Actually, nothing is /t> o /pro of, but the sulfur shelf is certainly 
mielligettce-ptoQU and I trust that no onc reading this book is a fool! 1 always experience 
a n element of disbelief when 1 stumble onto a large cluster. It looks like something out of a 
Jacques Cousleau movie— you no more expect to find it onanagingeuealyptus stump by 
the railroad tracks than you do a freight train at the bottom of the sea! Fresh specimens 
can be so soft that ifs difficult to handle them without leaving fingerprints. They are 
ful l of water and weigh far more t han the ir size suggests (1 have found c lusters weighing 
over50 pounds!). 1 1 seems strå nge that suchalargcfungusshould requiresolittlcmoisture 
to fruit, for in our arca it often appears hefore the arrival of the fali rains. The cap color 
ranges from deep orange to yelløw or salmon, but the fresh pore surface is always sulfur- 
yellow— except in the rare var. semialbinux, which has a salmon-colored cap, wh i te pores, 
and a frequeaiiy ro o ting base. Polyporus sulphureus and Grif oki sulphurea are synonyms. 
Other species; L . persicintis isa southeastern species that usually grows in stalked dumps; 
it has whitish to creamy pores and a buff to pinkish-brøwn or darker cap. 

ISCHNODERMA 

THIS genus is easily recognized by its roughened, resinous, dark brown lo blackish, 
shelflike fruiting body. A single species is d esc ri bed here. 

Ischnoderma resinosum (Resinous P oly pore) 

FRUITING BO DY annual, shdflikc or brackctlike, watery at first and often exuding 
droplets, cspecially ncar margin of cap, becoming tougher and drier in age. CAP 5-30 cm 
broad and 1 -3 cm thick, fan- to kidney-shaped or semicircular in outline; surfaee rough 
or velvety (like sand paper) at first (but often ncarly smooth in age), often wrinkled radially 
and sat u rated or inerusted with a resin (the resinous areas often darker and more metallic- 
lookingand sometimes slightly bluish), of ten concentrically zoned or rid ged in age; color 
usually dark brown to blackish, but often overlaid with a thin golden or ochre coating 
when very young; margin usually quite thick. Flesh whitish to beige, tan, or brownish, 
watery when y oung becoming I ough and corky in age. SCORES minute{3-6 per mm), white 
or creamy, but often becoming brownish when b ru ised and ochre- brown to brownish in 
age; tubes NIO mm long. STALK absent. SPORE PRINT white; spores 4-7 * 1. 5-2.5 
microns, sausage-s haped to cyiindrical, smooth, 

HABIT AT: Solitary or scveral together (often overlap ping) on dead hardwoods and 
comfcrs, fruiting mostly in the summer and fa 11, wide ly dis tri buted but not particularly 
common, at least in my experience. In northern California and the Pacific Northwest it 
favors larger (first-growthj conifers, It causcs a ddignifying decay of both the sapwood 
and heartwood, and the infeeted area sometimes has a strong a ni se like odør I have not 
seen it ih our area. 

EDI BI LIT V: Said to be cdiblc when young and watery, but soon tough and corky. 

COMMENTS: This di sti naive s hel ving p oly pore is easily identified by its resinous dark 
brown to blackish cap that is often radial ly wrinkled and its tendency to ex ude droplets 
of liquid (cspecially when young orm wet weather). Somc mycologists reserve the name 
/, resinosum for the form that grows on hardwoods (particularly elm), while using the 
name /. benzoinum for theconifer-Joving version with darker ( bro wner) flesh and tubes. 
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POL.Y PORACEAE & ALLJES 


GANODERMA, FOMITOPSIS, PHELIJNUS,& Aliies 

(Conks) 

Fruiting body medium- si /cd tovery large; tough, woody. rorky, or punk), u suatty perermiat (but 
Sun te species utwimI); aften thick ; growing un de ud ur living trees. C AP knubJikr to honl like lo 
shclfhkc or brackeliike, same Urnes wUh o hard surfare c rust: oiten zoneti, ridged, or grooved. 
PORES fairiy small lo minute or bardy visible; tubes ofteo stfatified (wtih more than one layer) 
as seen in Longitudinal sc etion SI ALK usually absent or mdimenmry, but someti mes present a&a 
lateral extension of the cup (set G. fluidum).. SPORE PRIM biown to whitish bul difricult to 
obiam. Spores smooth or minutely pricldy. 


THESE are the lough, woody, hoof-shaped or shelflike growths you see sooften on the 
trunks of d ead trees or in the wou nds and crotehes of i i ving ones. They arccommonly caJ led 
“conks" because of the ir woody to corky t ex ture and the frequent prescncc of a hard 
sur face erust. Conks are larger and thjeker than the other tough bracket fungi (e.g-, 
Trametes) and usually — but not always- have perennial fruiting bodies (i.e.* caeh yeara 
new tube iayer is added onto the alrcady-exi sting ones). In ma ny species these lubclayers 
are disli netiy stratified so thal the age of the fruiting body can bc determined by 
counting the nu mber of iayers (Just likc couming the growlh rings on a iree). Ages of 50-70 
years have been recorded? If the yearly tube Iayers are not stratif ied. the age can often be 
esli mated by the nu mber of growth zones (represeuled by hdges orfurmws)onthecap A 
new zone is “issued" each yca r as an outer or d o wn ward extension of the cap inconj unction 
with the new tube layer. 

Most conks have at one time or anolher been classificd in the genus Fomes. Hovrøver 
Forne s. like Polypo rus, has been obliterated by the “splitters/" so ihat it now contains 
o nty one common species ( F. fomentarius). The principal genera recognized here are 
Ganoderma, with a hard, some times shiny s ur face crusl, whitish lo pallid pore surfate 
when fresh, and minutely prickly t doublc-walJed spores; Fomitopsis, wilh whitish to pale- 
colored flcsh and smooth spores; and PheUinus, with rtisty-brown to yellow-brown flesh 
that darkens in potassium hydroxide (KOH), and smooth spores. Several small genera 
(e.g, T Fomes in its residual sen se and Heterobasidion) are alsodescribed and/ or key ed out. 

Conks are responsible for many serious rots. Phellrnus pint, Fomitopsis officina lis, and 
Heterobasidion annosum arc especially destruer i ve to living or stand ing coniférs, Fomi- 
topsis pinu oh to dead ones^ and the Ganoderma applarmtum group to living and dead 
hardwoods. 

Conks are obviously far ioo tough or woody to eat (see comments on the edibility of 
Fomitopsis pinieolaiy but several enjoy other uses (sec in partieuiar Ganoderma lucidum* 
G . applanatum , and Fomitopsis officinaiis). Onty some of the more distinetive and/ or 
common species in North America are treated here. 

Key to Gatioderma, Fomitopsis, Phellinus, & Aliies 

1 . Pore surface rosy or pink when fresh ( but of len duller or dark er in age); flesh usually pi nk is h alsti 
(when fnesh) ... Fomitopsis cajanderi & ot hers, p. 580 

1 . Not as above; pore surface not rosy . , . . . 2 

2. Cap (and stalk if present) with a surface erust thatappears vamished, at least when youngfimtess 

covered by spore dust); fruiting body usually annual (with one tube layer); fiesh usually lighi- 
weight or punky;/re.\/j pore surface w hi te, but typically turn mg hrown if rub bed nr in age 3 


2. Varnislied surface erust absem, or if present then not as ahove; stalk typically absent 6 

3. Typically growing on hardwoods . 4 

3. Typically growing on co ni fers . 5 


4. Cap ochre to whitish or only partly red; stalk typically present; niamly soutLiern (southeastern 

United States), rare north ward Ganoderma curtisii (see G. tuddum , p. 577) 

4. Cap usually reddish (or mostly rcddish), al least in age; stalk present or absent; widespread in 
temperate zone and tropics Ganoderma tucidum, \\ 577 
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5 . S talk usuatly absem; flesh up lo 10 cm thick; known only from western Nørth America 

, . . Ganoderma oregonense (see G , luddum, p. 577) 

5. S talk usually present; flesh up to 3 cm thick Ganoderma t sugae (see G. luddum, p. 577) 

6 Flesh bright redd is h -orange to rusty-orange; fruiting body often thiek (tall) in relation to 

d ia mele r; re s tri cl ed t o j u n i pe r T nincøspora demidoffii ( s ee Phellinus pint. p. 58 2 ) 

6. Not as above i...**..*«....... 7 

7. Flesh bright yellow-brown to rusty- bro wn t brown, or dark brown when frcsh 8 

7. Flesh whitish to yellowish or straw-colored (or light brown to ding> r yellow-brown in age) Ib 

8. Pore surface white when fresh but turning brown w hen scratched ( or in old age); cap with a hard 

surface trust; ve ry common Ganoderma upplunutum group, p T 576 

8. N ot as a bove 9 

9. Fruiting body annual(though sometimes large), lc. 5 with only one tube layer; usually soft or 

spongy orexuding water droplet s when fresh T but usually tough i nage; if found on hardwoods, 

the hardwoods usually living (see Phaeolus, Inonotus, Coliriria* At Allier p. 566) 

9. Not as above; fruil ing body very tough (corky or woody) even when fresh* usually with more 


than one tube layer(perenmalh especialiy if growing on living hardwoods . . . . . 10 

10. Typically growing on con i fers PheHinus pint & ot hers, p. 582 

10. Typically growing on hardwoods 11 

11. Fruiting body typically with out a cap(resupinate) or with only a rudimentary one 12 

1 1 . Fruiting body with a cap (upper sterile surface), usually hooflike or s hel fli ke 13 


12. Fruiting body hard and wuody; frec margin (“cap" ) when present often with a surface crust 
PheHinus laerigatus & P.pomaceus{ see P. tgmarius, p. 5b 1) 

12. Fruiting body corky or fibrous-tough but not woody: frce margin when present not incrusted 

. PheHinus Jeiruginosuséi P.ferreus{se c P gitvus, p. 5b 2) 

13. Fruiting body with a cjearly differentialcd hard surface crust (at least in oider specimens), or 

ir not thcn the oider (buriedf tube layers showing whitish flecks or streaks when sectioned; cap 
gray, brow jr, or black, pore surface brow n or gray; especialiy common in northern regions 14 

13. Not with above features ... 15 

14. Oider (buned) tube layers typically stuffed with whitc hyphae that show as white streaks or 

flecks when broken o pen; uld caps often black and c rack ed PheHinus ignuirius, p. 581 

14 Not as above Fomesfomentarius (see PheHinus igniarius. p. 581} 

15. Typically growing on locust or ot her legumes PheHinus rimasus{f>ee P. gilvus, p. 582) 

15. Not as above 16 

16, Cap och raceo us to rusty- brown (sometimes black is h in old age); flesh usually Jess t han 1,5 cm 

thick; usually found on dead wood PheHinus gilvus & ølhers, p. 582 

16, Cap differently colored and,, or flesh thicker; usually found on living trees 17 

17, Flesh bright yellow-brown PheHinus robustusiset P. gilvus t p, 582) 

17. Flesh rusty-brown ur da r ker PheHinus everhartii (see P. gih us. p, 582) 

18 Growing on incense cedar; pore surface usually yellow or yellowish when fresh; typically with 
only one layer of tubes (see Tyromyees amarus, p . 601 ) 


18. Not as above; usually growing on a different host 19 

19 Cap distinctly hairy and white to pale ochraceous (or greenish from algae and moss) 20 

19. N ot as abøvc , ..>.** 21 


20. Fruiting body often massive; cap surface coarsely hairy “like a doormat" (Stuntz); found on 
conifers in western North America; rare Oxyporus nobilissimus 

20 . N ot as above; fo u nd on hard w oods { es pec tall y ma pie) i n e as te m sta te s . £? xyporus popu linus 

2 1 . Fles h cheesy when y oung but soon becoming chalky, very bi tter-ta sting; cap w hite to yellowish 

or becoming grayish or greenish tn old age; lound on conifers Fomitopsis officinaih, p. 579 

21 . N ot as above 22 

22. Underside of cap with mazelike orclongated pores or sometimes even gilis; cap 5-1 5 cm broad, 

Lube walls olien thick; found mainly on hardwoods (see L eniites, Daedateu, & Allies, p. 586) 

22. Not as abovc ........ , . . , 23 

23. Cap surface usually (but not always) panly or cntirely reddish tø reddish-brown or reddish- 

black; capsmooth or grooved; tube layers sirat ified Fomitopsis pinieota, p. 578 

23, Cap surface usually roughened* pitted, knobby h ridged. etc., not normally reddish; tube layers 
not usually stratified . . Hetetobasidion annosum& others (see homitopsis pinicola, p. 578) 



Ar tisf s Conk (Gtmvdenna applanatum g ro up), with my wife Judith Mattoon ind ud ed for scale. 
T his large specimen shows ridgcs and furrows character Utit: of many perennial polypores (cønks). 
The underside is whitc when fresh and turns brown when scratched (see photo on next page). 

Ganoderma applanatum group (Artist’s Conk; Artist’s Fungus) 

FRtJITING BO DY emerging whitish and knoblike, becoming hoofiike or shelflike lo 
somewhat irregular; very hard and wood} ; perenniaL CAP5-75 embroad or more, 2 -20 cm 
thiek, usually fan-shapcd or semi-circular in outline, with a hard surface erust Ihat is 
usualty cracked, furrowed, ridged, and/ or lumpy or knobby in age, but not varnished; 
surface gray to brown orgrayish-brown, sometimcsaginggrayish-black* but often covered 
with brown to coeoa- brown spore powder. Flesh punky or corky, 0.5-5 cmthick, brown or 
cinna mon- brown, rarely whitish. PORES bardy visible {4-6 per mm), white or whitish 
when fresh but inslantly lurning brown when scratched; often dingy yellowish to brow r n 
when dried or in old age; tube layers distincily stratified and separated by a thin layer of 
chocolate-brown lissue, each tube layer 4-1 2 or more mm deep. STALK usually abserit. 
SPORE PRINT brown or reddish-brown; spores 6-9.5 * 4.5-7 microns, broadlyelliptical 
to slightly truncate at apex, thick-walled, appearing mi nule ty spiny. 

HABIT AT : Solitary or in gro ups on hard wood logs a nd stumps, or growing from wounds 
in li ving trecs (usually ncar Ihe gr o und); also common on conifers in some areas. Ve ry 
widely distributed, found year-round, Its hostsincludc vir tuallye very hard wood found in 
North America, plus numerous conifers. In Coastal California il(andclose relatives— see 
comments) is especially common on bay la urel, but can aiso be found on oak, magnolia, 
pepper trees, acacia, cucalyptus, elm, and Douglas-fir. Atong with Fomitopsis pinicola, it 
is the commonest conk in our arca, The only regions where it seems to be absent arc those 
where therearen’t any ireesf It usualiy attacksdead or dying trees, but can also be parasi tic, 
prod uci ng a whitish, delignify ing decay of the sap wood and heart wood. I nfeeted trees bio w 
over easily, so if one appears on a trec near your house — watch out! 

ED I BI LITY: Much loo tough and woody to bc worthwhile (seeedibility of Fomitopsis 
pinicola); however, sturdy specimens can bc made into stools. 

COMMENTS: This is the hard, woody growth youseeso oftenat the bases of bay laurels 
and ot her hardwoods. Since the brown-staining of the pore surface is reasonably per- 
manent, it makes an excellent med ium for etching( or better yet, lea ving c ry p tic messages in 
the woods) hence its popular name, artist’s conk, Ifs been calculated that a large 
specimen(r ve found one wcighing26 pounds) liberales 30 billion spores aday, 6 monthsa 
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Ganoderma appianatum group, underside (pore surface). It is sometimes called the “Artist’s Conk“ 
because the white pore surface tums bro wn when scratched. This meam you can d ra w pictum omt, or 
better yet, leave messages such as this one in the woødsl 


ycar— or over 5,000,000,000,000 (5 trillion!) spores annually. Millions of these may be 
borne aloft by aircurrents and deposited on lop of thecap, turning it brown. £?. appianatum 
as discussed here is actually a “collective” species, embradng at least two ot hers: <7. 
annuluris, with unsiratified tubes and no flesh; and G. brownii (-G, adspersum ? G. 
europaeum?), with thicker(3-8 cm), darker flesh. Both have longer spores (9 -12 microns) 
than the “true” C. appianatum. The latter is espeeially common in our area on bay Jaurel, 
perhaps more so than G. appianatum . All of these conks used to be placed in Fontes and 
have also been put in Elfvtngia. 

Ganoderma lucidum (V arnished Conk; Ling Chih) 

FRUIT1NG BO DY annual, corky and tough; often emergingasa whitish or pallid knob 
but s con becoming shelflike or developing a cap and slalk, CAP 2-20 (35) cm broad,4-8 
cm thick, circular to semi-eireuiar to fan-shaped or kidney-shaped in outline; surface 
usually with a varnished(shiny) surface erust, smooth or often concentrically zoned and 
grooved; color variable: dark red to reddish-brown, orange- brown, mahogany, or 
redd is h- black, but often ochre or yellowish toward the margin ( which is often white when 
actively growing); surface sometimes covered with brownish spore powder. Resh ochra- 
ceous-brown to dark brown, or pallid near the cap and brownish near the tubes; soft- 
corky or punky when f resh, tough when d ry or oid . PORES minuie(4“7 per mm), whitish or 
yellowish- white when fresh, usually bruising or aging brown; tubes 2-20 mm long, one 
laver only (rarely two), STALK sometimes absent, but often present; usually attaehed 
laterally, but often vertical and well-developed, 3-14 cm lang, 0.5-3 (4) cm thick; often 
gnarled or twisted, equal or enlarged below; dark red to reddish-black and appearing 
vamished like the cap, SPORE PRINT brown; spores 7-13 * 5-8 microns, elliptical, 
double-walled, appearing minutely roughened. 

HABIT AT: Solitary or in small groups at bases of living hardwoods or on stumps and 
roots, very rarely on conifers; fruitmg during mushroom season but often persisting year- 
round. Distribution world wide — in both the tropical and temperate zones, from Canada 
to Argentina and Europe to Sibena, China, India, Australia, and Africa. It is fairly 
common in eastern N orth A merica b ut ralher infrequent in California, It occurs on a wide 
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range of hosts, but in North America is partial to maple. The very similar G. isugae&nå 
G. øregonense occur on conifers (see comments). it is sometimes parasitic, but can also 
be saprophytic, producing a wet white rot in ils host. 

EDIBILITY: Too tough to be edible, but in the Orient it is pictured in many classicalart 
works and has been revered for centunes as a symbol of success and weiLbeing(Ling Chih 
means“marvelous herb” or“mushroom of immortality”). 1 1 has beenused in the treat ment 
of cancer and various ot her ma lad i es, and isbelieved by some to have the powerofarousmg 
the dead. One method of preparation is to soak the fruiting body in winc for severai 
months. The resulting liquid “essence” or elixir is then drunk or put intocandies. The 
varnished fruiting bodies are also uscd for decorative purposes. 

COMMENTS: This striking polypore and its close relatives are easity recogmzed by 
their sbiny ochre to reddish-black caps that look as if thcy had been artificial ly varnished 
orshellacked (see Color Plate 156)uniessoId or covered byspore powder. Lik t Piptoporus 
beiuiinus, the fruiting bodies are annual (with one tube layer) but persist for months. 
Two extreme growth forms oceur one is fa irly large, often sessile( with little or no stalk) and 
particu larly common in N orth A merica. The other is smaller( cap rarely over 1 5 cm broad), 
has a long siender stalk, and appears to be more common in the tropics and Old World. 
H owever, a large number of imermediate forms also occur, plusoccasionalabnormal enes 
in which the fruiting body is branched and antler- or tree-like, and these are all currently 
thought to be forms of one highly variable, farflung species. G . curdsii is a si milar species 
with an ochre to whitish or only partly reddish cap that often lacks the varnish in age. It 
typically has a stalk and grows on hardwoods in eastern (especially southeastem) North 
America. G. { sugae (COLOR PLATE 156) is also very similar to G.luculunj, but has 
white flesh and grows only on conifers, particularly hemlock, in northern North America. 
Still an ot her similar species, C. oreganense , also grows on conifers, but is usually 
larger(cap 5-100 cm broad, 2-20 cm thick!), with larger sporesand a somew hat da rker or 
slighlly duller cap. It is the most common “Varnished Conk” of Washington, Oregon, and 
California. All of these can be distinguished from Fom i topsis pirticoia by their punkier 
(softer) flesh, annual fruiting body, and brow r n-staining pore surfacefwhen fresh). 

Fomitopsis pinicola (Red-Belted Conk) 

FRUITING BODY emerging as a whitish, pale yellow, or lilac-tinged knob, becoming 
hoof-shaped or shelfiike orsometimes bracketlike; hard and woody in age. CAP 5-40 (75) 
cm broad, 3-22 cm thick, usually fan-shaped tosemi-circuiarinoutline;surfacedeveloping 
a thin, hard, resinous c rust in age which is s orne times slightiy varnished; usually at least 
partially reddish to dark red, but sometimes brown and often rusty or blackjsh-brown 
toward the base and brightly colored ( white, yellow, ochraceous, or reddish) at the margin; 
concentrically furrowed and / or zoned in age; growing margin rounded, thick, and biunt. 
Flesh corky or woody, very tough, white to pinkish-buff or yellow when young, pale 
bro wnish or strå w -colored i n old age; usually bruisi ng pi nkish w hen acti vely growing; odor 
when fresh ralher strong and fungai. PORES minute (3-5 per mm), white or pale yellow 
becoming bro wnish in old age; not turning brown when scratched but sometimes bruising 
yellow or pinkish-lilac; tube layers distinetiy stratified, each layer 2-8 mm deep. STALK 
typically absent. SPORE PRINT white or pale yellowish; spores 5-8 * 3.5-5 microns, 
cylindrical to elliplical, smooth. Flesh staining reddish to dark reddish-brown in K.OH. 

HABIT AT: Solitary or in groups on dead trees, logs, and stumps or rarely on living trees, 
peren nia I; very common and widely d istributed . 1 1 has been recorded from a w ide range of 
hosts but is found mainly on conifers (in ourarea primarily Douglas-fir and redwood). It 
attacks both the heartwood and sapwood of its host, producing a slow carbonizing rot 
which fractures the wood and turns it brown(“browncrumbly rot”). Large mycelial mats 
can often be seen in the fractured wood - 




Left: Fomtiopsis pink ola, one ot the most c om mon of all the conks(top vicw), Right A large, old 
specimenoi Fomiiøpsis officinalis ( de s c ri bed belowj. Note how small the penny is! 


EDIBILITY: This woody conk is not often eaten, but in a pinch you can use the following 
recipe devdoped by my wifc; “Saw i nto 2-inch cubes, then marinate in oli ve oil and 
dandchon wine for at least 48 hours (be sure to use LOTS of garlicl). Roast s lo w ly on 
skewers over charcoal indefinitely (minimum time: 20 hours). Cool. Found vigorously 
with a large mallet between two picces of thick leat her, Pulverize in a meat grinderand 
then force through a braced sieve (allow several hours for this step). Wrap the resulting 
mess in several thicknesses of cheesecloth and hang up somcplace high and out of the way 
(on a clothesline or TV antenna). Allow to dangie thus forat least one w r eek. (Aging has 
a mellowing effeet, so you may want to t ry one year.) Wring periodically, making sure 
to reserve the drippings for gravy or as a motor oiladditive. Toeat, boil for twenty-four 
hours, squeeze thoroughly, garnis h with gravel, and serve førth." 

COMMENTS: This beautiful but cosmopolitan conk is a major destroyer of dead coni- 
ferous timber. The reddish or partially reddish cap with a brightly colored margin (when 
growing) and pal lid pores that do not bruise brown are good field marks. Varnished spe- 
cimens might beconfused with Ganoderma t sugae or G. oregonensis{s€e G, tucidum), but 
are perennia! and mueh harder and denser. Fomes pinicoia and Fngulina marginata are 
synonyms. Another common, widespread woody conk with whitish flcsh and white to 
yellowish pores is Heterobasidiott annasum (-F ornes atmosm}. It has a b racket li ke to 
shelflike lo resupinate or irregularly knobby fruiting body that, when shelflike, is usually 
thin ner and rougher (knobby, pi Ued, g roo ved, etc.) than F. pink o la l The cap is usually 
brown to grayish-brown with a pallid growing margin, but is sometimes reddish- brown 
(and can bc whitish when very y oung) and its flesh does not redden i n KO H Jt is a frequent 
parasite of comfers{ or occasionally hardwoods) and usually growsc/ the base of thetrunk 
or from its roots. it isespedally common onsecond-growth mountain conifers(c.g + , pon- 
derosa and Jeffrey pines). Two ot her species with whitish to yellow-brown flesh, F.fraxi- 
nophilus and F. ellisianus , somewhat resemble //. annosurn but have different hosts: 
the lirst lavors ash trees, while ihe second grows on buffalo berry (a shrub) 

Fomitopsis officin a/is (Quinine Conk; Quinine Fungus) 

FRUITING BO DY pe ren ru al, emerging as a whitish knob, then becoming convex and 
finally hooTshaped to cylmdrical; hard and tough in age. CAP 4-30 cm broad and 5-41) 
cm or more thick (high); surface with a thinerust, often cracked and / or furrowed in age; 
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white to yellowish, but aging grayish and sometimes with a greenish covering of algae. 
Fiesh thick, white, cheesy when young but chalky or friable (crumbly) in mature or old 
specimens; oder farinaceous; taste very bitter, POR ES 3-4 per mm, white or whitish when 
fresh, diseol oring in age or d ry ing; tube layers eaeh 3 -20 mm long, often stratified. ST ALK 
absenL SPORE PRINT whitish; spores 4-5.5 * 3-4 microns, broadly elliptical, smooth. 

HA BIT AT: Solitary or several on li ving and dead conifers; common year-round 
throughout mueh of the W est, especially on larch and pi ne, butalso on spruce, f ir, hemlock, 
and Douglas-fir. It apparently does not occur in our area T but I haveseenit on sugar pine 
a nd po nderosa pi ne o n the slo pes of t he S te r ra N e vad a . 1 1 is said t o be o ne of the t hree maj o r 
destroyers of standing coniferous timber in the West (Phellinus pini and Phaeohts 
schwemitzii are the othertwo). It ca uses “fe hed heart rot,” an extensivecarbonizingtrunk 
rot with thick mycelial mats often several feet long- 

EDIBIL1TY: Friable but not fryable — it is inedible due to the bitter taste and tough 
texture, but has been used as a laxative and quinine substitute. (It does not have anti- 
malarial properties, but was thought to because of its taste.) Since thefruit ing bodies often 
grow r high above the ground, commercial” quinine" collectors used todislodgethemwith 
rifles, 

COM MENT S: Also known as Laricifomes officirtalis and Fomes officinatis, this des truc- 
tive conifer-killer is easily recognized by its pale color, chalky white llesh, bitter taste, 
and sometimes massive size. New fruiting bodies are convex, but add layers yearly until 
they are hoof-shaped if growing on slash or vertlcally elongated (cyliudrical) if growing 
high up on living trees (see photo at top of p. 579). Specimens 60 cm (2 ft,) in heighi with 
more ih an 70 tube layers have been recorded! 

Fomitopsis cajanderi (R osy Conk) 

FRUITING BO DY often perennial; shelflike or bracketlike to somewhat hoof-shaped, 
tough in age. CAP 2.5-10 (13) cm broad, 0.3-2 cm thick; surface covered with hairs, 
becoming nearly hald in age (but often roughened), not inerusted; pinkish-red topinkish- 
brown becoming brown to grayish-brown and in old age blackish except for the margin; 
often zo ned or groo ved concentrically; margin usually thin, acule. Fiesh rosy-pink to 
reddish- brown or pinkish-brown, rather soft when fresh buteorky in age, PORES minute 
(3-5 per mm), rosy to pinkish-red or pin kis h- brown when fresh, often dullerand darker 
(reddish-brown) in age; tube layers not distinetly stratified; each layer 1-3 mm deep. 
STALK absent, SPORE PRINT whitish; spores 4-8 * l. 5-2.5 microns, cyliudrical but 
s 1 i ght 1 y cu r ved ( sa usa ge- sha ped) , s mo ot h . 

HABIT AT: Usually in eoionies on dead conifers, but also reporied on madrone and 
various fruit trees; widely distributed. It is fair ly common in our arca, especially on 
Douglas-fir, and is usually but notalways perennial i find it most often ontheemendsof 
recently felled trees, It pr od uces a carbo tilring brown pocket rot but is of minor economic 
importance. 

EDIBILITY: Inedible (but see comments on edibilsty of F. pinieofo). 

COMMENTS: The beautiful rosy pore surface is the outstanding feature of this out- 
siandtng polypore, which is better known as Fontes mbroseus. The upper surface is not as 
hard and erusty as that ot man y species of Fomitopsis and Fomes ; and the fruiting bod tes 
are not so obviously perennial — therefore it is apt to be looked for in another genus. Other 
species: F. rosea is practical ly identical, but has paler (silvery-pink to pale rose) fiesh, 
slightiy broad er, cyliudrical (not c ur ved) spores, and a cap surface that is sometimes 
inerusted slightiy in older specimens. It aiso favors conifers, causingatop rot of dead trees. 




FheUinm igniarius, The black cracked cap is typical of oldcr specimcns. The fruiting body can 
be hoof-shaped as well as shclfhke. 


PheUinus igniarius (False Tinder Polypore; False Tinder Conk) 

FRUITING BGDV perenniaf soen shelflike or bracketlike to hoof-shaped; hard and 
woody, CAP 5-20 cm or more broad, 2-12 (20) cm thick; surface usually with a erust, at 
hast in older specimens; brown and findy ha i ry or vel vety whenyoung, soon becoming 
bald and grayish, then Hnally black; often cracked, furrowed, and/ or knobby in age; 
margin brown and vel vety when ac lively growing. Flesh hard, woody, rusty- brown lo 
brown; taste sour or bitter PORES minute, 4-5 per mm, grayish-brown to brown; tube 
iayers each2-5 mm long but not alwaysstratified; tubesand pores of older(buried) layers 
often stuffed with white mycelial threads that show as streaks or flecks when cut open. 
STALK absent or rudimentary, SPORE PRINT whitish; spores 5-7 *4-6 microns, round 
or nearly round, smooth. Brown sterile cd Is (se tae) sometimes ab undan t among the 
basidia. Cap tissue blackening in potassium hydroxide(KOH), 

HABITAT; Solitary or in small groups on hardwood trunks (usually living); widely 
distributed. It is especially common on birch and aspen in the northern half of North 
America, and occurs year-round. In our area it grows on alder, madrooe, manzanita, 
maple, and wi I low, but in my experience is not common. 1 1 can be quite destructi ve, causi ng 
an intensive white heart rot that red uces ils host toa“soft, spongy T whitened mass.” 

EDIB1LITY: Inedible unless you are fond of wood (see recipe under Fomitopsis pinicolo), 

COMMENTS: This conk is easily recognized by its brown to grayish- black cap and 
pores, brown lo rusty-brown ilesh, vel vety brown active ly-growing margin, and whitish- 
fleeked or streaked tubes when old. A smaller variant, often called P. tremulae, is com- 
mon on aspen. P. laevigatus is a closely related resupinate variety that usually grows 
on birch; P. pomacem , often resupinate, causes extensive heart rot in fruit trees (Prunus), 
especially wildones; P> rø£u.ims{seecomments under P . gihus) is similar, but has yellow- 
brown flesh and favors oak or eucalyptus. Finally, there is the “true" tinder polypore or 
+1 Amudou," Fomes farne ntarius. This hoof-shaped fungus rescmbles P. igfuørjtJsincoJor 
but has a hard thick surface c rust, non-stratified tubes wiihout white mycelial threads, 
and cylindncal spores 14-20 microns long. it grows on dead hardwoods (especially birch 
and maple) or from wounds in li ving trees, and is widely distributed. Uniike Ganoderma 
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applanatum. ils pore surface is not white and does not turn brown when scratched. Asits 
name tmplies, it has bee nused force ntu ries to igmte fires. Since the t ubesare not sirat* Jied, 
they are quite long and readily soak up liquids through capillary action. Chunks of the 
tube layer were soaked in a salt peter solution, then dried and used as “matches." 

Phellinus gilvus (Oak Conk) 

FRUITING BODY shelflike or brackellike, of ten perennial; tough and corky wheti 
fresh. C AP 2.5-15 cm broad and 1 -3 cm thick; fan-shaped or semLcircular in outline; sur- 
face at first velvety (just the growing margin if perennial), becoming rough to nearly 
smooth and/ or somewhat zoned; bright rusty-yellow lo ochraceous when young(as is the 
growing margin of older specimens), dark rusty-brown and finally blackish in age; not in- 
crusted. Flesh tough, bright ochraceous to darkyellow-hrownorcoloredlikecap.POR ES 
mi nute (4-8 per nun), grayish-brown becoming reddish-brownordark brown* tubes in 1-5 
byers, each 1-5 mm long. STALK absent. SPORE PRINT whitish; spores 4-5 * 2. 5-3 .5 
microns(but rarely found), oblong-elliptical, smooth. Large brown sterile cel Is (setae) 
abundant among the basidia. Cap iissue btackening in potassium hydroxide(KOH). 

HA BIT AT: Solitary or more often in colonies on dead or occasionally livinghardwoods 
(rarely on conifers); widely d isfri buted. It occurs year-round in ourarea on oak and ian- 
oak and is our most commoti poren nial polypore of dead hardwoods. It produces a 
general delignifying decay of the sapw'oød, rendering it whitish and very brittle, 

EDIB1L1TY: Unknown. 

COMMENTS: The dark rusty-brown color and velvety yellow-ochre growing margin 
are the fallible fieldmarks of this common conk. The upper surface is not crusty as in many 
conks, and the color and texture are somewhat reminiscent of old Phaeotus schweimtzu, 
w r hich gro ws withconifers( usually on t he ground). A specimen of P . gilvusQm be seen in the 
p h o togra p h at the b ot to m of p . 88 7 . O the r Phelli nus spec ies t hat fa vo r ha rd w o od s i nc t ud e; 
P , robus (ns, widespread, especially on oaks, large and woody but not i nc ru sted* with a 
gray-brown to blackish cap, bright yellow-brown flesh, and stratified tubes (it also gro ws 
on eucalyptus, pittosporum, walnut, cactus, various other hardwoods, and onconifers); 
P m everhartii (see photo at bottom of p. 583), very hard and woody, up to 40 cm broad, 
growing mainly on oak, with unstratified tubes, brown spores, and setae;P. rintosusf-P, 
robiniae), with a rich brown cap, growing on locust, acacia, and other legumes, andP. 
ferruginosus and P. ferreus, common on dead hardwoods and rather si milar to P. gdvus, 
but with a rusty-brown resupinate(capless) fruiting body. Most of these were once placed 
in Fomes, but now belong to Phellinus because they da rken in KOH, have rusty-brown to 
lawny flesh, and often possess set ae. Por conifer-loving species, seeP/wulandforasimilar 
but more brightly colored annual species, see Inorjotus radiaius( under /. hispidus). 


Phellinus pini (Pine Conk) 

FRUITING BO DY perennial, shelflike, hooflike, or brackellike, very tough or woody. 
CAP 2-20 cm broad and 1-15 cm thick; hoof-shapedt o convex or fan-shaped; surface hard, 
often crusty but not shiny; rough or cracked, minutely hairy or roughened( like sa nd paper) 
al first, often concentrically groo ved in age, tawny to rusty-brown becoming brown to 
reddish-brown or brownish-black in age: margin sometimes brighter Flesh less than i cm 
thick, tough, tawny to rusty-reddish or ochre. PORES 2-5 per mm, mund to irregularly 
sinuous, ochraceous-tawny to rusty-brow'n becoming brown; tubes2-5 mm long, inoneor 
se veral layers, STALK absent or rudimentary. SPORE PRINT brown; $pores4-6 K 3.5-5 
microns, round or nearly round, smooth. Large brown sterile cells(setae) internii ngled 
with basidia, Cap tissue blackeningin potassium hydroxide(KOH). 

HA BIT AT: Solitary or more often in rows or columns up and down living or recently 





Pheitmm pini is a major parasite of conifers, parlicularly pines. The tough fru i ting bodies often 
form lines along the entire length of the trunk. Note the somewhat sinuous pores. 

conifers; widely distributed and common, infecting all important members of the pine 
family (pine* Douglas-fir, etc ). Perennial, in our area occurring mainly on pine. It attacks 
the heartwood and sometimes thesapwood of li ving trees, resulting in a delignifying pocket 
rot known as“conch rot.** The fruiting bodies are largely confined to older trees, partly 
because years of growth must take place before the mycelium can fruit. As a result, the 
appearance of a single fruiting body means that ex lensive heart rot has already taken place 
10-15 feet above and below it. This fungus is said to eause more timber loss than any other. 

EDIB1LITY: Inedible(but see comments on edibility of Fomitopsis pinicoia). 

COMMENTS: The rough unpolished cap, frequentiy sinuous pores, ochraceous torust- 
colored flesh, and growth on conifers are the fallible fteld marks of this destructive tungus. 
It varies co nsider a bly in size, from large hoofshaped specimens to moderately sized ones 
(see photo), lo a small thinshelving form that often occurs in fused masses and isconsidered 
a distinet species, P , chrysotoma, by many investigators. Other species: Truncosporademi- 
doffti (also known as t 'uivif ornes f Py tof orne s, or t ornes juniperinus) is somewhat si milar, 
but has rusly to red d is h-o range flesh and grows only on jumper; P, texanus resembles a 
small P. robustus( see comments under P . gihus) but aiso grows onjuniper* whilearesu- 
pinate form of P , robustus with bright yellow-brown flesh often grows on conifers; P . 
taxodii eau ses heart rot in bald cypres s; P . mgroiimiiatus, common on conifers in the 
Rocky Mountains, usually has a spongy upper layerof tissue and fine black lines running 
through ils flesh; P> toru lo sus looks like P. gilvus. but hasyellow-brown pores and grows 
on conifers in Arizona. For ha rdw o od- lo ving species, see P. gihus and P. igniarius. 

An old Pheilinux everhartii(siæ comments under P. giivus). Bark prntects a tree from infeetion, but 
nailmg a signboard to a treefas show nhere) or otherwise de faring it can allow fungal spores menter! 
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PIPTOPORUS & CRYPTOPORUS 

THESE two oddball genera are each represented m Nonh America by a single far flu ng 
species. Pipt opar us has a con klike (but annual) fruiting body whose margin projects 
below thc pore surface to form a “curb." 1 n Cryptoporus this t heme is carned to ils illogkal 
extremc: the margin of the cap is so ingrown (or overgrown) thai it completcly covers the 
pore surface, thus hiding it from view! 

Key to Piptoporus & Cryptoporus 

I . Eore surface exposed; cap margin curblike; fo und on bi rch P. betuiinus. below 

t . Pore surface completely bidden (at kast uniil o Id age); found on comfers C. votvatus, p r 

Piptoporus betuiinus (Birch Conk; Birch Polypore) 

FRUITING BO DY annuaf nearly mund becoming shelflike or hooflike at manirity; 
tough orcorky when fresh, rigid and hard when dry. CAP (2. 5) 5-25 em broad, 2-6(10) cm 
thick, kidney-shapcd to nearly round in outline, convex to nearly plane; surface covered 
by a thin* smooth or s ueddike, white lo bu ff, tan, brown, or grayish- brown erustthat often 
breaks up into scales or flat patches or wears away, revealing the whitish undersurfaoe; 
margin thick, blunt, inrolled, curblike (projecting below the pore surface), sometimes 
wavy. Flesh punky or corky, thick, white. PORES appeanng recessed due lo curblike 
margin, 2-4 per mm; white when fresh, in age becoming pale brown or grayish-brown and 
occasionally torn up or toothlike; tubes 2-10 mm lang, one layer only, STALK absentor 
present only as a stub by extension of the cap; lateral or attached to top of cap. SPORE 
PRINT white; spores 3-6 * 1.5-2 micro ns, cylindrical to sausage-shaped, smooth, 

HABIT AT: Soliiary or in groups or columns on dead or sometimes living birch trees; 
common year-round in the northem hemisphere throughout the range of birch. 1 have not 
seen it in California, undoubtedly because birch does not oceur naturally. However, it 
is found in Washington and Idahoand is very abundanlin northeasternNorth America, 1 1 
eauses a reddish- brown to yellow-brown carboni/.ing decay. 

EDLBI LIT Y : Edible when young (according to Mcllvaine), but tough. The fruiting bodies 
are quite attractive, however, and have enjoyed a variety of non-culinary uses, c g,, as 


Piptoporus betuiinus. Nole the thick blunt margin and recessed pore surface of this unique birch- 
lo ving polypore. 


PIPTOPORUS 


585 


tinder, as a razor strop, and as a mounting medium for pinned insect specimens. 

COMMENTS: Formerly known as Pofyporus betulinm, this common and distinctive 
po ly pore is easily told by its recessed pore surface witha curblike margin(see photo) plus 
its white to tan or grayish-tan eolor and growth on birch. The fru i ting bodies are annual 
in the sense that they possess only one tube layer; however, they remain intact for maity 
months and as a result can be found year-round. 

Cryptoporus volvatus (Cryptic Globe Fungus; Veiled P oly pore) 

FRUITING BODV annual, tough or corky, more or less round to oval to slightly com- 
pressed or hooflike; I -5^8.5 cm broad* witha hollowinterior.CAP(upper or outersurface) 
with a thin, smooth, giazed or resinous crust; whitish to warm tan or yellowish, drying 
darker(ochre-brown to reddish-brown); margin extendingdown and under to form^veiP 
which completdy covers pore surface; in age the underside perforated by one( rarely two) 
holes. Flesh whitish* tough; odor often fragrant (like S par assis). PORES hidden by the 
“ veiir 3-4 per mm, white becoming pinkish or browmsh in age, tubes 2 -5 mm long. ST ALK 
absent. SPORE PRINT pinkish or flesh-colored; spores often collecting in aheaponthe 
in ner “floor” of fresh specimens)* 8-12 * 3-5 microns, cylmdrical to elliplieal* smootk 

HABIT AT: Solitary or more often in groups on dead or occasionally old living conifers 
throughout northern North America. Common year-round in our area, especially on 
pine. It seems lo favor standing or recently felied trees and prod uces a delignifyingdecay 
that scarcely da mages its host. 

ED1BILITY: Too tough to be edibie, However, Alexander Smith says that "worms” 
(insect larvaej found inside the fruiting bodies can be used as Hshbait. So can worms 
found outside the fruiting bodies. 

COMMENTS: This bizarre evolutionary anomaly looks like a cross bctween a confused 
puffball and a bemused oak galf The smooth* warmly tanned exterior is quite attractive 
(often reminding me of a small loaf of bread) and gives no hint of the tube layer withim 
Slicing it open, however, reveals a hollow intenor with a “ceiling” of tubes. The^floor” 
eventually ruptures and tiny bark- boring beetles en ter the “trap door" in search of lasty 
tube tissue and spores. After fea sting they de part to cons truet brood tunnels in old or 
dy ing conifers, and the spores they carry with them gain entry to a new host. Later, fruiting 
bodies may emerge through the very holes bored by the beetles! 


Cryptoporus volvatus ean be hoof-shaped (like these spedmens here) nr spherical. The tube layer is 
inside Ihe fruiting body, as shown in secuoned spedmen at right. 


Glose -up of the pore surface m Daedaleopsis confragosa {p. 58H). Note how the pores range from 
ro und (bottom left) to ekingatcd or mazdikt 


LENZ1TES, DAEDAEEA,& Allies 


Fruitirig body small Lo medium-si/ed* iough and h vat her y or somenrrws woady* usually aniuial 
(but often perennial jn Daedahu), growing shdlLikc or brackcllikc on wood. CAP zoncd or 
uitfoned, van oli si) colorenJ, hairy losmoclh, PORE^uiwIf} mazeUke, stniiOus, orrmaritkring.ur 
forming platedike kMs, ST ALK absent or rudimenter}- . SPORT: PRINT whhish to brown. but 
diflicult to obidt n Spores usually cylindncal. smooth. 


THESEcorky or leathery fungi canbe told from Tranteies and other bracketlike polypøres 
by the co nlig u ration of the ir spore-producing surface, In DaedaSea and Daedaleopsis 
(derived from the Greck word daedalus, meaning‘ l maze T *) the pores are usually Longand 
sinuous or mazelikeand have relatively fcw cross- walls. In Lenziies and GloeophyUum, on 
the other hånd, the cross- walls have all but disappeared, leavingplate-like giils instead of 
pores! Høwever, the configuration varies considerably, cspecially in Daedalea and 
Daedaleopsis, 1 ead i ng to conf u s io n wi I h n u m c ro us ot he r po ly po re s ( w he n t he p ore s a re not 
dis tinet ly mazelike), and with species such as Phellinus pin i, a “conk** with somewhat 
sinuous pores, 

Like most polypo res, the species treated hercare too toughtoeat. Ifyourpoly pore has 
gilis, it should key out here. If it has mazelike pores, however, it may not key out 
convincingly, in which case other groups of polypores should be checked. 

Key fo Lenzites, Daedalea, & Allies 

1. Flesh and giils or pores yellou-brown to reddish-brown or brown when fresh; flesh typically 
at kast 1 mm Ihick and usually darkening or blackcnmg in potassium hydroxid? { KOH) . 2 
1 , N ot as a bove; flesh whitc or pak-colorud when fresh ( but may become pale brow n in oid age or 
alter wcaihering), or il brown when fresh then typically kss {han 1 mm thick; pores or gilis 


variable in color (white, violet-tinged, brown, gray. blackish, etc.) 5 

2. Typically growing on hardwoods (or occasionally on conifexs such as bald cypress); flesh ihm 
GloeophyUum trabeum (see G. SQeptarium, p. 590) 

2. Typically growing on conifers (but occasionally on hardwoods) 3 

3. Frutting body usually with an anise-odor when fresh; underside of cap usually with pores . . . 

Osmoporus u dom tus ( scé Giøeophyflum saepktrium. p. 590) 

3 , N ot as a bove ♦ . 4 
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4. Underside of cap usually with gills; cap surface of len (but not always) with white, yellow, or 
orange tones or zones when M; ve ry comttion Clotophyllum saepiarium & others, p. 59U 

4. lf nderside of cap usually with sinuous or mazelike pores; cap dark or d uli brown 

Daedalea berketeyi (see D. quercina, below) 

5. Cap surface decidedly hairy, wooily, or vel ve ty when fresh (but may be ncarly smooth in old 

or very weathered specimens) . . . + . 6 

5. Cap surface nol hairy or only very slightly so when young , 11 

6 . Unde rside of cap ty pie a 1 1 y co mpo sed of gi 1 1 s or pla tes ( bu t somet i mes va ry ing to ma ze 1 ike ) 7 

6. Underside of cap typically composed of elongated pockcts or mazelike pores (but sometimes 

forming gilis or rcgular pores) 9 

7. GilUcrispcd(cnmped), usually forked or shallow and veinlike; cap up to 2.5 cm broad, typically 

not zoned concenirically; found on hardwoods ineastern North America ................ 

(see Plicaturopais crispa under Schizophyilum commufie* p. 590) 

7 . N oi as above; larger or cap concentricalJy zoned or found on conifers or in West B 

8. GiJls often violet-tinged when fresh; cap often grayish to hlackish in old age, zoned orun/oned; 

typically found on conifers (see T richaptum abieUnus var ahietis under T ahietmus, p. 593) 

8. N ot as a bove; cap usually zoned; usually found on hard wo od s . . . . . LenxUås betulinu, p. 589 

9. Fruiting body soft or watery when fresh, discoluring rusty or reddi sh af ter handling, or if nol, 

then often quite thick (3-8 cm); fresh pore surface whilish . (see 1 yromycesSc Allier, p. 597) 

9. Not as above; fruiting body usually quite thin and tough when fresh, not soft and watery; pore 
surface often gray lo brown or blackish, at least m age 10 

10. Cap brown to blackish and vel vety when fresh; tubes often uncquai in length orappearing slot- 
likc (see photo on p. 596) . , (see Datronia møflis, p. 595) 

10. Cap white to grayish, brown, greenish, etc., usually hairy; tubes often break i ng up in age to 

form “teeth" Cerrena unicolor (see Daedah-opsis coftfrQgøsQ, p. 588) 

1 1 . Gilis when present thick, blunt, and widely spaeed (1 mm or mote apart); pores when present 

l mm or more broad, the walls thick and blunt 12 

11. Gills when present thin ner and doser (less than 1 mm) than abuvc, pores when presentsmaller 

(averaging 1*3 per mm), the walls (hin 14 

12. Typically found un hard wo ods Daedalea quercina, below 

12. I ypically found on conifers (occasiu na Hy on hardwoods) , , 13 

13. Found tm juni per Daedalea juniperina (see D. quercina, below) 

13. Found un other conifers; cap often poorly de ve lo pc d 

. . - (see t 'oriofei/us heteromorpha under Poria corticoia , p. 603) 

14. Cap white, at least when fresh . Daedaleapsis ambigua(sæ D confragosa, 588) 

14. Cap pallid to brown. grayish, redd is h- brown, etc Daedateopsis confrugoxa, p. 588 

Daedalea quercina (Thick-W alled Maze Polypore) 

FRUITING BODV usually perennial; shelflike, rigid and very tough orcorky. CÅP4-20 
cm broad and l .5-8 cm thick, more or Jess fan-shaped; convex or plane; surface uneven 
or roughened, usually concentrically furrowed or zoned in older specimens (from new 
growlh layers); whitish to tan, ochraceous, grayish, or brown (usually quite pale when 
fresh), often biae kemng and crackinginoldage; margin often thick. Flesh very tough and 
corky; white to buff, ochraceous, or pale brown (never dark). PORES usually greatly 
elongated and pockel- or mazelike, sometimes even forming gi Ils; whittsh to buff, tan, 
or dull ochre; tube walls( or "gilis”) thick (1 mm or more), the spaces between them at 
least I mm broad; tubes 0.5-3 cm lang, the layers not distinetly stratified. STAI.K absem 
or rudimenta ry SPORE PRINT whitish; spores 5-7,5 * 2-3,5 microns, cylindrical to 
cl li p tical, smooth. 

HA BIT AT: Solitary or sometimes in shelving groups on dead or li ving hardwoods, espe- 
cially oak, chestnut,and chinquapin; widely distributed, but especiallycommon ineastern 
North America, I have seen lt in northern California and Oregon, but have yet to find it in 
ouratea. It causesa brown heart rot, and the tough fruiting bodies occur year-round. 




Left: Mazelike pore surface of Daedalea quercma, Note the thick walls se pa rating the “pores," and 
compare Ihcm to Ibe thinner walls of Daedaleopsis confragosa (pholO on p, 586). Right; Close-up 
of the thick gilis of GloeaphyUum xaepiariunt { see desenption on p. 590). 


EDIBILITY: Much loo tough to bc edible* 

COMMENTS: The color of this species is rather variable, but the configuraiion of its 
spore-bearing surface is relatively constant (i.e,, mazelike), and not nearly aspotymorphic 
as that of Daedaleopsis confragosa. In addition, the tube walls are thicker and often 
deeper (see photo) and the fruiting body is usually perenmal. Daedalea berkeleyi is 
a Southern species that grows on dead comfersand has dark brown to dark rusty-brown 
flesh. Daedalea juniperina is a widespread but smaller pale-fleshed species that grows 
on juniper. Beth of the above tend to have mazelike pores and neilher is worth eating. 

Daedaleopsis confragosa (Thin-Walled Maze Polyporc) 

FRUITING BODY usually annual, shelflike or sometimes bracketlike, leathery orcorky 
when fresh, rigid when dry. CAP{3) 5-15 (22) cm broad, fan-shaped to semi-circular in 
outline, broadly convex to plane; surface dry, smooth or slightly hairy, usually zoned or 
ridged coticemrically, often radially wrmkled or bumpy in age, reddisb-brown to brown 
to grayish, sometimes blackish in oid age; margin Ihin, acute, Flesh white to pinktsh or 
brownish, lough. PORES 0,5- 1.5 mm in diameter, usually elongatedand mazelike with 
relatively thin walls, but sometimes circular and at other times forming gihsorbecoming 
toothfike in age; w r hite to tan or brown, sometimes bruising pinkish or reddish; tubes up to 
1.5 cm long. STALK absent. SPORE PRINT white; spores 7-1 1 * 2-3 microns, cylin- 
drical, smooth. 

HABIT AT: Solitary or in groups on dead hardwoods or from wounds in li ving frees, 
occurrmg year-round (someti mes peren nial); w idely d istributed . Its fa vonte host is willo w, 
but it also occurs on birch and other hardwoods and very rarely on conifers. 1 have yet to 
find it in our area, perhaps because it is nol fond of oak. H owever, it occurs in the Pacific 
Northwest and is very common in easternNorth America, 1 1 prod uces a delign i fyingdeeay 
of the sapwood, 

EDIBILITY; Not edible, 

COMMENTS: The itwe-like f*daedaloid") pattern of the pores is characteristie of this 
species and severai others, all of which were originally placed in a smgle genus, Daedalea, 
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The confi guration of the pores isextremcly variable* however, leading to confusion with 
Lemites and G ioeophylium ( w he n they form gUls), and dozens of other poly pores (when 
they are not noticeably daedaloid). This species can usually bc rccognized, however, 
by its relative ly Ihin, corky* fan-shaped* brown to grayish cap with a bald, often zoned 
surface, The deplh of the tubesand thickness ofthecaparealsoquite variable, de pendi ng 
on how old the fruiting body is, but the tube walls are never as thick as those of Daedalea 
quercma (see photo attopofp. 586). Daedalea confragosa is an older name for i t. 0 1 her 
species: Daedaleopsis ambigua is a simdar Southern species with a whiter cap. Cerrena 
(-Daedalea) unitohor has a thin* hairy, white to grayish (or green ish from a coating of 
algae) cap and pallid to grayish or even blackish mazclike pores that often break up to 
form small “teeth.” It iscommon on dead hardwoods in many regions* but nol ours. For 
other "daedaloid” species, see Daedalea quercina and G Ioeophylium saepiariutn. 

Lenzites betulina (Gilied Polypore) 

FRUITING BODY usually annual; shelflike* bracketlike* or forming rosettes; tough and 
leathery. CAP 2-13 cm broad* nearly round to fan-shaped in outline; surface d ry, velvety 
or hairy* with narrow concentric zones or groo ves of vanous colors: whitish, tan, buff, 
gray, brown* yellow-brown, duli orange* etc, (or in old age often greenish from algae). 
Flesh thin (1-2 mm), tough, white. GILLS platehke* often branching toward the margin 
or forming elongated pocket s (especially in young specimens); white or whitish, drying 
dingy yellowish or darker* often wavy in age. STALK absent or rudimenta ry. SPORE 
PRINT white; spores 4*7 * l .5-3 microns* cylindrical to sausage-shaped, smooth. 

H ABJT AT : Scattered or more often i n overlappi ng rows, columns, or shelving masses on 
rotting hardwood logs and stumps (rarely on conifers); widely distnbuted and very 
co mm o n in ourarea throughout the year, often sharing logs with Trametes versicolor and 
Stereum hirsutum. The species epithet means birch* but it grows on a wide range of hard- 
woods, especially oak and willow. It produccs a dchgntfying decay of the sapwood, 

ED1B1L1TY: Inedible, butdries nicely. If you are adamant about trying il, see comments 
on the edibility of Trametes versicolor Tor cooking suggestions. 

COMMENTS: This species is an excellent example of convergent evolution a gi lied 
fungus that is not anagaric. In all respects save the giils it is a typical polypore- the multi- 
colored* hairy* zoned cap bearing an uncanny resemblance to Trametes species. In faet* it 
sometimescan'i be dist i ngu ished fromthosemushroomswithoutexaminingthe underside 
of the cap. Itcanalso beconfused with G Ioeophylium, which has brown giils, and Daedalea 
and Daedaleopsis , whichhave^daedalokTfelongatedormazelikeJpores. Ineastern North 
America, L. betulina often shows orange tones on the cap, whereas in ourarea il is usually 
quite duli in color (grayish* buff, etc.). 

Lenzites betulina is a common hardwooddovmg polypore wilh a hairy zoned cap and gi Ils instcad 
of pores. U is often found with Trametes versicolor 
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Gloeophyllum saepiarium ( R usty Gilied P oly pore) 

FRUITING BO DY annua!; shelilike or bracketlike, leathery when fresh, rigid when dry, 
C AP 2-1 2 cm broad, more or less fan-shapcd in outli nc; s urfacc d ry, hai ry to ncarly smooth, 
eoncentrically zoned or rid ged and often radially wrinkied, rusly -brown to dark brownor 
marooo-brown, often with brighter (yellow, orangish, etc.) zones, but someti mes fadinger 
weathering lo grayish; margin orange, yellow, or whitish when actively growing. FJesh 1 -5 
mm thtek, yellow- brown to rusty- brown. GU FS close, ochre to yellow-brown or rusty- 
bro wn becoming brownish inold age, o ften fused lofomnelongated poresorsometimesthe 
u nderside af cap entirely poroid or e ven toothlike. ST AF K absent. SPOR E PRINT whiie; 
spores 8-13 K 3-5 microns, cylindrical, smooth- Cap tissuc blackening in potassium 
hydroxide(KOH). 

HABITAT: Solitary or in groups or overlapping tiers on dead eunifersfor occasionally 
dead hardwoods, particularly aspen); very widely distributed. i haveyet to find it in our 
area> but it is very common in the Southwest, Pacific Northwest, and the mountains of 
Califomia. It causes a rapid carbonizing decay (brown rot) of both the heartwood and 
sapwood, and along with G. trabeum (see comments), is a pest of telephone poles, struc- 
tu ral timber in h o uses and bridges, etc. 

EDIBIFITY: Inedible. 

COM MENT S: Formerly known as Lenzites saepiaria, this common coni fer- lover, like 
the hardwooddoving Lenzites hetuiina, typically has gilis mstead of pores (see photo on 
p. 588). However, the gilis are not whiie and theflesh is rusty -brown — a typical feature of 
GheophyUum, The gilis at times join to form mazelike pockets and sometimes therc are 
pores instcad of gilis (leading to confusion with Duedaiea and Daedaleopsis), butlhe rusty 
to orange-yd! o w colors of the cap are distinetive. A rdated species, G , trabeum, hasagray 
to brownish, unzoned cap. Il usually grows on dead hardwoods (but occasionally on 
cønifcrs), and is more apt to have mazelike pores than gilis. It is said to be common on the 
w ood work of automobiles! A nother unzoned species, G stnaturn, oceurs on ly on dead 
juni per and cy press. Other species: Osmopoms odoratus is rather si mi la r in color to 
G . saepiarium* but usually haspores on the underside of the cap and often has an aniselike 
odor when fresh, k is widely distributed and prod uces a brown rot in dead conifers 

SCHIZOPHYLLUM 

SCH/ZOPHYLLUM is unique by virluc of its longitudinally split orgrooved giils (see 
description and photographs). It has fcw dose relatives and is placed in its own fami ly, 
the Schizuphyilaceae, by most taxonomists. It looks like a polypore, however, and is 
treated as one here. One cosmopolitan species isdescribed here, 

S chizophyUum commune ( S pli t-Gill) 

FRUITING BODY shelflikc or with a narrowed base, tough and leathery both fresh and 
dry. CAP 14 cm broad, more or less fan-shaped (or vase-shaped ifstalk central); sudacc 
dry, densely hai ry, white to grayish-w p hite, gray, or sometimes brownish-gray when wel, 
margin usually lobed and inrolled in dry weather, Flcsh tough, leathery, thin, palhd or 
grayish. GIFLS radiaiing from point of attachment, wcll-spaced, white to grayish; ed ges 
appearing split or grooved lengthwise (Fe,, cu plike in cross-section), rolling back in dry 
weathe r. ST A FK absent or present only as a na rro wed basal point of attachment* SPORE 
PRINT white; spores 34 (6)« 1-1.5 (3) microns, cylindrical, smooth. 

HABITAT: Seat te red or in groups, rows, or fused clusters on hardwood sticks, stumps, 




SchizophyUum f ommune. This close-up shows how each gili is aetually composed of iwo adjacent 
plates. Note ha irs o n cap, 

logs, etc.; distribution worldwide. it sumves dry speils by folding back its gilis, and hcnce 
can be found practically year-round. In ourarea it is common on oak, producinga whitc 
rot (delignifying decay) in its host* 

EDI Bl LITY: Too small and tough to be of value. H owever, somenativcs of Mada gasear 
are said to chcw them, for rcasons unknown. 

CGMMENTS: The hairy whitc tograyishcap of this farflung fungus is reminiseent of the 
common braeket polypo res in the genus Trichaptum. Howcver, the peculiar man ner in 
which the gilis split lengthwisc is uniquc, The “split” giils are actually twoadjacent piates 
which separate and roli up in dry wcather, thus proteeting the spore-bearing surface 
(see photographs), Specimens seakd in a tube in 1911, then motstened 50 years la ter, 
unrolled their gilis and began shedding spores! SchizophyUum has been widely used in 
genet i c studies bccause it fru its read dy in the la bo rat o ry* Trogiaf -PUcaturopsis) crispa of 
easlern N ort h America is a related mushroom with crisped ( wavy) gi Ils and a tough, hairy, 
tan to yeliowish cap* 


SchizophyUum tommune Lefl: Mature spccimens* Capcolor ranges from pure whité tobrownish or 
grayish. Right: A close-up of the “split” giils* 
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TRAMETES & Allies 


Fruiting body smalf to medium- sned. usuaflj annual hut persisfent; toughandleathety ev*n whert 
fresh: growing sheiflike or brat ketlike on woød ( usually dtad wood), often in masses, CAP often 
hairy or ve I vely and iv ned cortcenliiually t usutilh thin. POR ES va ri ouslyco] øred, often in in u trand 
bardy visible, round u> an gu Lir arbecommgtoothiikcQrrardy giU-lifce; tubes rnuatfyshallow, one 
laytr unly. Si l ALJC absent or rudimentary, SPORE PRIN T whiUsh lo yd lo w is h (when obtain- 
able)- Spares typivally o bl o tig to cylmdrical or sausagc-s haped. smooth. 


GROUPED here are a number of smallish tough or leathery bracket fungi. The fruiting 
bodies are mueh thin ner than those of the perennial polyporesor“conks T ”and are notsoft 
and spongy whenfreshasin Tyro tny ces. In age the tube walls may break up to form small 
“teeth," but do not normally form the mazelike pattern character* 5 tic of Daedatea and 
Daedaleopsis. 

The va nous genera treated here are not closely related and ean easily be disunguished 
by pore (not sporef) color. The most common genus, Trametes, usually has a zoned cap 
and white lo dingy buff pores. Trkhaptwn> also abundani, has violet to brownish pores, 
while Bjer kandera and Datronia. with brownish to gray or black pores, and Pycnoporus, 
with brilliant red to orange pores, are less frequent. 

All five genera feed largely on dead wood - logs, branches, even twigs. They are by 
far the most numerous poJypores, often completelysmothenngtheirsubstrate in hundreds 
of shelving fruitjng bodies arranged in attractive dusters or rosettes. Unfortunately, they 
are not tender enough to eat. Six w idesp read species are described here. 

Key to Trametes & Allies 

1. Pore surface b right saffron lo orange-red or red . Pycnoporu* cinnabarinus & ot hers, p. 597 

1 . Not as a bove (but fertile surface may be rosy, violet, or rusty-reddish) 2 

2. Fertile surface (or pores) typically rosy, violet, or with a distinet violet tinge when fresh . . . J 

2. Fertile surface not rosy or Viølei-unged, or rarely with a very lamt lavender tinge (and then 

grow ing on poplar or willow) ,4 

3, Cap pmkish to reddish or brown when fresh (never white), often fair ly thick; pores rosy when 

fresh .... . . (see Gatiødcrnm, fomitopsis, & Allies, p. 574) 

3. Not as above; pores linged violet or lavender when fresh, cap thin and differently cotored 8 

4 . Fruiting body fleshy ( watery or spongy) when fresh( bul may toughen in age) und either stainmg 

ru sly- reddish when håndled or in age or with bluish spores and bluish or blinsh-gray-tinged 
pore surface (see Tyromyccs &. Allies, p. 597) 

4. N ot as above , F . , , 5 

5 . Pore surface brown ( or gray from a hoary coating), the tubes Olien ot uneq ual length or slot ti ke 

(see photo on p. 596) but nol usuaily forming**leeth"; cap very thin, brown to blackish, veivetv 
(but not coarseiy hairy ) when fresh, usually zoned , Datronia modis, p. 595 

5. Not as above (bul pores may be brown or grayish) 6 

6 . Pore surface (tube walls) often breaking up in age to form numerous small “teeth”; cap typicaJIy 

hairy 7 

6. Not as above ........i,,,,, 9 

7. Pore surface usually grayish to smoky-brown ot even blackish in age; cap usually zoned con- 

centricaity Cerrena unkotor ( see Bjerkandera o dusta. p. 596) 

7. Pore surface violet- ti nged. brown, or occasionally paliid; cap zoned or unzoned 8 

8. Cap eommonly up to 7 cm broa ti; found main ly on hardwoods, especially common in eastern 

Norlh America Trichaptum bif ormis { see T. ahiei truts. p. 593) 

8 . Cap usuaily less i han 4 cm broad, or iflarger then usually with gilis on underside; found mamly 

on conifers; common and widespread Trichaptum abiet inus, p. 593 

9. Pore surface soon gray to smoky-brown or black; pores small ro minute (3-7 per mm), not 

pal Ud when young or if so then tubes usually separated from flesh by a narrow dark line 

Bjerkandera odusta &. ot hers, p. 596 

9. Not w r ith above features (but pore surface may become beige or slightly gray ish in age) . . 10 
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10, Cap smoolh ( bal dj or nearly so, or if not thcn growing o n living cypress or juniper and causing 
a brown rot (set Tyromyces & Al li es, p, 597) 

10. Not as above; cap hat ry or velvety; ve ry common, usually on dcad wood U 

11. Cap ty pie all y tacking marked concentric zones, grayish to ochraceous to tan or tawny; fo und 

mainiy ort poplar. willow, or bireh; not common (see Tyromyces & Allies, p. 597) 

1 1. Cap usually zoned and / or differently colored; very common on many trecs (includtng poplar, 

willuw, and b»rchl ...... , 12 

12. Cap typicaUy 2-7 (10) cm broad, usually wilh zones of contrasting colors; surface velvety or 

with velvety zones alternating with silky-smooth zones Trametes versicoior, p. 594 

12. Cap 2.5-10 cm broad or more, usually hairy ihroughout, the zones nol sharply contrasting 
in color Tratnetes hirsuta & others, p. 395 

Trichapium abietinus (Violet-Pored Bracket Fungus) 

FR UIT1N G BOD V shelflike or bracketlike, tough and leathery when fresh, rigid when d ry. 
CAP M cm broad, fan-shapcd to kidney-shaped or dongated in outline; surface dry, 
covered with coarse, stiff hairs; usually concentricallyzo ned orgrooved, white tograyish, 
but o Id wcat hered specimens often green i sh from algae or blackish; margin often wavy. 
Flesh very thin (up to 1 mm thick), tough, pale gray to browrush orpurplisb. PORES 24 
per mm, round to angutar b ut in age often irregularly torn or toothl ike; whitish to brown ish 
but usually tingcd bright lavender to purpiish when fresh, especially toward cap margin; 
duller or browner in age; tubes very shallowfup to 3 mm long). STALK absent SPORE 
PRINT whitish; spores 4-8 * 2-4 microns, cylindrical or sausage-shaped, smooth. 
HABIT AT: In groups, shelving masses, or overlapping tiers ondecayingconifers; widdy 
distributed and common practically year-round. It is said to be the most importam de- 
lignifier of coniferous slash in North America. In our area it favors Douglas-firand pine. 

ED1B1L1TY: Boil for 26 hours, squceze thoraughly, and serve forth. 

CGMMENTS; Also known as Hirschioporus abietinus, this little polypore is roughly to 
rotting co rtifers vvhat 'frame (es versicolor and Lenzites betulina are to rotting hard wood s 
— overwhelmingly abundant. The vi olet -ti nged pores (when Fresh) that break up in to 
*'teeth M are the hest field character. The cap is usually zoned, but not multicolorcd as in 
Trametes versicolor. Fomitvpsis cajanderi has rosy pores, but is much thickerand has a 
reddish to brown cap. Other species: T . bif ormis (betler known as Hirschiopoms par- 
gamenus) is a hardwood-loving version of T. abietinus with a cap 2-7 cm broad, violet- 
tinted pores that quickly become toothlike, and soft, velvety hairs on the cap. it is one of 
the most common polypores of eastern North America (even more abundant than 
Trametes versicolor% often growing in huge masses that completdy cover rotting Logs, 
but is notas pre valent in the West. T. abietinus var. abietis resemblesthe typical vane ty but 
is usually larger, weathers d arker, and has "gills" instead of pores on underside of cap. 


Trkhaptum (- Hirse hioporus) abietinus is abundant on rotting conifers, Note hairy white cap. The 
fertile surfacc is violet -tinged when fresh and features pores, liny spines, or even gilkf 




Trametes (-Coriohts) versicolor. This picture shows why il iscalled ihe"Turkey Tail." Mulu-colored 
zones on the cap are disti net i ve. 


T rametes versicolor Color Pia te 1 58 

(TurkeyTail; Many-Colored Polypore) 

FRUITING BODY shelflike or bracketlike, thin and leathery when tresh, rigid or slightly 
fiexible when dry. CAP 2-7 (10) cm broad, tongue-shaped beeoming fan-shaped, or 
growing in circular roset tes; plane or wavy; surface dry, vel ve ty (covered with fine hairs) 
or silky, strongly zoned with narrow r , concentric bands of contra sting colors (bul more 
umlormly colored in sheltered situations), hairy zones usuaily alternaiing with silky- 
smooth ones; colors ext rerne ly variable: a mixture of white, gray, brown t yellowish-buff, 
bluish, reddish, or black (or even greenish from a coating of algae), or sometimes dark 
brown with a white margin; margin of len wavy and white or creamy when act i vely growing. 
Flesh very thin (I -2 mm), iough, white. PORES white to dingy yellowish, minuie(3~5 per 
mm) but visible; tubes s hallo w( up to 2 mm long) r STALKabsent or rudimentary. SPORE 
PRINT white or yellowish; spores 4-6 * 1 .5-2.5 microns, cylindncal or sausage-shaped, 
smooth. 

HABIT AT: Typically in groups, rows, tiers, shel ving masses, or overla ppingclusters on 
logs, stumps, and fallen branches ofdead hardwoodsfparticularly oak), sometimes also 
on wounds in living trees and ra rely on conifers; very common and widely distri buted. Il is 
abundantin our oak woodlandsyear-round, butfruits mainly in the winter and spring— it 
can be seen on almost any jaunl through the woods. iteamesa general delignifyingdecay of 
the sapwood, and along with T. hirsuta ; is sometimes parasi tic on wounded fruit irees 
and Jilac bushes. 

E DIB! LITY: Bod for 62 hours, squeeze thoroughly, and serve fonh. 

CO 3Vf M EN TS: O ur most com mon polypore, this species is well known by sight if not by 
name — to e very one who spends time in the woods. T he multicolored, concentrically zoned 
caps do not decay readily, making beautiful ornaments, brooeh clips, earnngs, and 
necklaces. The multiplicity of colors is both its most bewildering and most distmetive 
eharactenstic no two are colored quite alike. Other TrQmetes species are less radically 
colored and or hairier (see T. hirsuta). Stereum species are superftcially similar, but 
lack pores; Trichaptum species have violet-tmged to brownish pores. Synonyms include 
Corioius versicolor, Polystictus versicolor, and Pofyporus versicolor. 
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T rametes hirsuta ( H airy T u rkey Ta il) 

FRUITING BODV shelflike or bracketlike, tough and leathery when fresh, fairly rigid 
when dry. CAF 2,5-15 (30) cm broad, fan-shaped lo nearly circuiar in outiine; surface 
dry, densely and conspicuously hairy lo coarsely velvety, usually concentrically zoned or 
grooved, bul the colors of each zone duli and not sharply contrasting; whidsh tograyish, 
yellowish, duli ochre, buff, beige, orpalebrownish, ihe margin sometimes darkerand ofien 
wavy (but enlire surface sometimes greenish from algae), Flesh tough, while (or pale 
brownish to yellowish in age), 1-5 mm thick. PORES (1) 2-4 per mm, white to dingy 
yellowish or buff when fresh, often tinged brownish orgray in age; tubes 1-3(5) mm long. 
STALK usually absent. SPORE PRINT whitish or pallid; spores 4. 5-7.5 * 1.5-3 microns, 
cylindrical lo sausage-shaped, smooth. 

HARIT AT: Solitary or more often in groups, fused rows, or overlapping dusters on dead 
hardwoods(or occasionally conifers); w idely distnbuted Ihroughoutthenorthern hemis- 
phere. Il occurs year-roumj in our area on oak, alder, and ot her hardwoods, butis ralher 
uncommon, at lease in comparison to T. versicolor, Like the latter species, it causes a 
general delign ifying decay of the sapwood and sometimes parasitizes fruit trees, 

EDIBILITY: Tough and hairy (bul see T. versicolor forcooking suggestions). 

COM MENT S: This lesser known cousin of T. versicolor is thick er and o ften larger than 
ihat species, but not as brightly colored. Also, the cap is hairier. T. occidentaUs is a very 
si milar, slightly larger species wilh a Southern and tropical distribution. It is so similar, 
in faet, that the two may very well be forms of a single wide-ranging species. For a list of 
synonyms for T. occident tilis, see p. 550, Lenzites betulina looks quite similar from the top, 
but has gills on the underside of the cap. Other species; T. velutina is very similar, bul hasa 
more velvety cap and its pores are ofien smoky-tinged; T , pubescens is smaller and has a 
white to grayish-yellow, silky-hairy cap with a radiall> striate margin plus a somewhat 
lles hier texture when fresh, both occur on hardwoods and are wide ly dist ri buted. 

Datronia mollis 

FRUITING BO DY an nual; bracketlike or at times resupinate; tough when fresh or dry, 
CAP (when present) 1-7 cm broad, shelflike and often wavy; surface umber-brown and 
velvety when fresh butbecomingsmoothand dark brown toblackish in age; usually zoned 
concenlrically. Resh thin, tough, pale brown, often separated from the velvety surface 


to c 




Left; Close-up of slotlike pores of Datronia molhs , Right: Dark gray pore surface of Bjerkandera 
adusla. 


by a thin dark line. PORES 1-2 per mm, often becoming elongated and sinuons (slot- 
like); brown, but covered with a hoary bioom when fresh that gives them a grayish appear- 
ance, thc bioom rubbing off easily (i. c., surface bruising brown}; tubes 0.5-5 mm Jong. 
STALK absent. SPORE PRINT whitish; spores 8-1 1 * 2.5-4 microns, cyhndrkal, smooth. 

HABITAT; Usually ingroups on dead hardwoods, but also reported on conifers; widely 
distributed and fair ly common, bul often overlooked because of its small size. In ourarea 
1 have fo und it several times in the winter and spring on dead oak. It causes a delignifying 
decay of the sapwood, 

EDIBILITY: Unknown, but like myself, too small, thin, and tough to bother with, 

COMMENTS: Formerly known as Trametes modis and Daedaiea mottis , this small 
nondescript hard w r ood-lo ver is bcst recognized by its thin, tough, velvetycapand grayish 
to brown, slotli ke pores (see photograph). It is mostlikcly tobcconfuscd with Bjerkandera 
species* bul has larger pores and a thinner cap. 

Bjerkandera adusfa (Smoky PoJypore) 

FRUITING BODY shelflike or bracketlike, se vetal often fused toget her; tough or corky 
w'hen fresh, rigid when dry CAP(s) 1.5-7 cm broad* plane or wavy* elongated or fan- 
shaped in outhne; surface white to tan* smoky-gray T or grayish-brown, dry, finely hairy 
(velvety or sucde-likc)to ncarly smooth; margin whitish when y oung, darkening orblack- 
ening m age. Flesh thin (I “6 mm), tough, white becoming grayish or brown; od or f ungal, 
taste often rather sour. PORES very minutc(5-7 per mm), scarcely visible, at firsl whitish 
and darkening where bruised, but soon becoming g ray or smoky through out, and finally 
blackish; tubes shallow (up to 2 mm long). STALK absent. SPORE PRINT white or 
yellowish; spores * 2.5-3 microns, elliptical, smooth. 

HABIT AT: On dead hard vs oods (or rarely conifers), usually in dense, overlapping or 
fused clusters, widely distributed. It ts fa irly cornmon in ourarea throughout the mush- 
ro om season, but not nearly as ab undan t as T. verskulor. It p rod uces a general deligni- 
fying decay of the sapwood* gi ving it a whitish-flecked appearance. 

EDIBILITY: Unequivocally inedible. 

COMMENTS: The gray to black pore surface is the principal fieldmark of this small, 
tough b racket fungus. Gloeoporus odusfus is a synonym. B. fumasa is a very similar 
species that is somewbat larger and thicker; it has slightly larger, pale gray to smoky- 
brown (rarely black) pores, larger spores, and a stronger(aniselike to unpleasant) odor. 

5 % 
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In both species, bul particularly B.fumosa, a thin dark line separates the pores from the 
flesh. I nt er mediate forms occur, h o wc ver, and it is que sti o na ble whether the two are 
distinct, C er rena unicolor (see comments under Daedaleopsis confragosa) is somcwhat 
similar, but ils grayish to blackish spore-bearmg surface usually breaks up inio small 
Batte ned “teet h"; it is widely distributed on hardwoods, 

Pycnoporus cinnabarinus (Red Polypore) 

FRUITING BODY shelfUke, tough when fresh, nearly rigid when d ry. CAP 2-12 cm 
broad, nearly round to elongated or fan-shaped in outline; surface dry* smooth or findy 
hairy, wrinkled or warty, bright orange lo orange-red, red, or cinna bar-red, but fading 
in age. Flesh red to yellowish-red, tough, up to 1 .5 cm thick. PORES 2-4 per mm, bright 
orange to orange-red or red, scarcely fading; tubes f-6 mmlong, STALK absent. SPORE 
PRINT white; spores 5^6 * 2-2,5 mier o ns, oblong-ellipticaf smooth, Cap tissuc staming 
magenta or black in polassium hydroxtdc(KQH). 

HABIT AT: Solitary or in groups ondead hardwoods (particularly cherry, but also oak, 
birch, etc.) or occasionally on conifers; mainly northern in distribution, I have notfound 
it in California, but it occurs in the Southwest and Pacific Northwest and is quitc common 
in eastern Norlh America. The ve ry similar Z 5 . sanguineus (see commenls) is pre valent in 
the Southern United States and tropics, 

EDI BI LITY: Too tough to beedible, but makesa colorful ornament. 

COMMENTS: The beautiful bright red to orange color of the pores makesthisone of the 
easiest of all poly pores to recognize. The cap may fade in age, but the pores will retain their 
color for years if stored properly . The f ru iting bod y is not spongy when fresh as in Phaeulm. 
and has mueh smaller pores. P, sanguineus is a closely related brilliant red to orange-red 
Southern species with a thinner (up to 5 mm) cap. Aurantioporus croceus has saffron to 
bright orange pores when fresh; il is also large r (cap 5-30 cm broad) and sof ler when 
fresh T and grows on eastern hardwoods. 


TYROMYCES& Allies 


F r ui 1 1 ng bo J y l y U y s mall tu med min-siztd { occas i u na I ] y ta r ge ) a nd a nn ual; us uat ly soft, waiery. 
spongy t or cheesy ten fresh. becormng lougher in age; groning shetfUke ørbrackettike ort wood 
CAP usually duU colored (white, gray,ctcO, CCrttOny or hairy lu smøuth. usually nul /untd. Flesh 
usuat/y nhite t pattid, or pate brown. PORES minuie to fairly large, usually white, patlid. or yelluw 
when Ires li, but sometimes hru ising d ar ker STALK absent or rudimentar y or present only ox a 
narrowed, lateral ex tension of the tap. SPORE PR I NI white or bltiish ( when obtainabte), spores 
usually smooth And cy lind heal or sausage-shaped. 


TY ROM Y CES is an undistinguished genus of fairly forgettabie, fan-shaped to hooflike 
fungal fructifications with a fleshy rather than leathery texiure when fresh. The latter 
feature distinguishes them from Trametes and other tough, bracketlike polypores. 

Over 20 species of Tyromyces occur in North America. Most cause brown rots in 
dead conifers (in contrast to Trametes, which causcs ivhite rots in dead hardwoods). 
However, a few common species (e.g., T. chioneus ) occur on hardwoods. Despite their 
fleshincss they are nol good edibles, being infrequent, indigestible, and insipid. 

Key to T y rom y ces & AILies 

1 . Spore print bluish or blui$h-gray; fruiting body of len Linged blue or bluish-gray, e&peciaUy 

al cap margin . Tyromyces caesitts & o I hers, p, 599 

l. Not as above .2 
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2. Fruiting body spongy, watery, or cheesy when Iresh and quickly staining rusiy-reddish or rcd- 
dish-brown when håndled or in age(especially thc pore surface) or staining yellow and ihen 
rusty- redd is h; usually found on dead conifers . . , , * * 3 

2 . N ul as a bo v e ( but p ore su rface may sla in pin kis h-red i f f oun d o ti de ad hard wood s) 4 

3. Pores averaging 3^5 per mm, usually staming yellow beforc reddemng .... T. fragilis, p. 600 

3, Pores averaging 1-3 per mm* reddemng dircctly . . . T. mollis & otherstsee T. fragilis. p,600) 

4. U pper layer of cap very Soft ( mar$hmallow-like) w hen fresh ( but may toughen in age); eap often 

elongated and narrow, its margin often projecting bclow ihe pore surface; found only on dead 
mountam conifers (usually above 4,000 ft) T, leucospongia f p. 600 

4. N ot as above 5 

5. T ube walls soon breaking up to form spirces or “teeth”; eap while to ochre 6 

5. Not as above (but tube walls may sometimes be toothlike or partially toothlike in old age) , 7 

6 . Fo u nd o n co n ifers; M teet tf 5 - 1 0 m m lo n g Spongipetlis pachyodoi r ( see 1 \ te ucospong ia 7 p 600 ) 

6. Found main ly orc hardwoodst rare ly conifers); "teeth" 1 -5 mm loug; cap hatry. white, kathery; 

flesh very thi n Irpex ladens 

7 . tither pote surface stai ni ngdark browrc to gray or black when bruised ord ried a rcd fruiting body 

often large or formi ng white to creamy rosettes on tropkal and subtropical hardwood stumps 
and roots or fruiting body wilh very de nse, heavy flesh thai dnes hone-hanl ; usually growing 
i n groups or clusters (see Polyporm, A Ibatrellm, & Alties, p. 554) 

7. N ot as above S 

8 r Cap small ( up to 4 cm), with a narrowed s tem li ke base T. jlorif ormis ( sec T. chioneus, p. 599) 

8 . N ot as above r . 9 

9. Found on incense cedar; fruiting body la ir ly large (7 cm broad or more when mature) and pore 

surface usually yellow or yellowish when fresh T. amarm , p. 60 J 

9. Not as a bove (usually found on a di flere nt host) 10 

10. Found on cy press ur juni per (usually living); fruiting body very tough or corky, evert when 
fresh . T. basilaris( see T. chioneus t p 599) 

10, Not as above; usually found on a different host - 11 

1 1 , Fruiting body tealhery or corky when fresh; cap lacking soaks and usually hald or nearly hald, 

often concemneally zoned or furrowed near margin; pores varying from mazelike to round, 
sometimes staining pinkish-red when brnised; found almost exdusively on hardwoods .... 

(see Daedaleopsis confragosa &. nthers, p. 588) 

IL N ot as above . - 12 

12, Pores fair ly large (usually averaging 1 mm broad or more in w idest dimension) 13 

12. Pores smaller (averaging 1*5 per mm) 15 

13. Pores hexagonal orangular and usually arranged in radiating rows, onf nol t hen cap ochre- buf I 

to tan, often with darker scales; rudimentary' stalk often present; found onor near hardwoods 
T . . , + , . , . (see Polyporus, Albat relhix, Si Allies, p. 554) 

13. Not as above; tap smooth or hairy but nol normally with scalcs 14 

14. Cap 4-30 cm broad and 3-8 cm thick, spongy or watery when fresh, the margin usually thick; 

found on hardwoods T. unicotor ( see T. leueospongia. p. 600) 

14. Not as above 15 

15. Cap often pourly devcloped or rudimentary; tubes often unequal in length. pores large or 

small {$tePoria& Al lies, p. 602) 

15. Not as above; cap usually wdl-developed and pores small . 16 

1 6. Fruiting body tough (corky or leathery) even when fresh; pore surtace olten grayish to smoky- 

brown in age or when dry; found mainly on poplar. willow, or birch 17 

1 6. N ot as above; fruiting body usually watery, spongy 5 orc heesy w hen young{ but olten toughening 

in age); found on a variety of hosts IK 

17. Odor aniselike when fresh; cap hairy or smooth ...- Coriolellus(~Trametes) suaveolens 

17. Odor not aniselike; cap hairy ... Funalia trogii 

18. Odor fragrant when fresh and taste not hitler; usually found on hardwoods T. chioneus, p. 599 

IB. Odor not fragrant and/ or taste bitter; found on hardwoods or conifers 19 
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19 Taste bitlet, usually founå on conifers . . T, guttulatus & T. stiptfcus (see T. Mortern, below} 
19. Taste not båtter; on ha rd wood s o r com fers T. tephrokucus & oihers (see T chtoneus, belo w ) 

Tyromyces caesius (Blue Cheese P oly pore) 

FRLI1TING BODY shelflike or bracketlike, soft and spongy or watery when fresh, 
tougher when dry. C AP 1-5 (S) cm broad, fan-shaped to semi-circular in outlinc; surface 
white to gray, but usually tinged or mottlcd bluish or blue-gray, especially toward the 
margin, covered with soft, whitish ha irs; not /.oned. Fleshuptolcmthick, white or aging 
gray to yellowish, spongy r when frcsh; odor often swectish, PORES 2-4 per mm, white or 
colored like cap; tubes 2-8 mm long. STALK absent. SPORE PRINT pale ashy-blue; 
spores 3 -6 * 1-2 micro ns, cylindrical or sausage-shapcd, smoøth. 

HABIT AT: Solitary or in small groupsondecaying wood of both hardwoods and conifers; 
widely distributed and fairiy common but rarely occurring in large numbers. In our area 
k can be found practically year-round. It is associated with a brown carbonizmg decay. 

EDIBILITY: Unknown. 

COMMENTS: The delicate bluish-gray tint to the cap and soft texture when fresh 
distinguish this unobtrusive polypore. Other species: 1\ perdelicatus also has pale bl uis h 
spores, but the cap is smaller (up to 2 cm broad) and not normally bluish, and the taste is 
bitten It is fairiy common on de ad conifers in the Pacific Northwest. 

Tyromyces chioneus ( W hite Cheese Polypore) 

FRUITING BODY shelflike or bracketlike; fles hy and rather soft or spongy- watery when 
fresh, rigid and tough when dry, CAP 2-12 cm broad, fan-shaped tosemi-circular, broad ly 
convex to plane, surface smooth or slightly hairy, pure white to buff, yellowish-buff, or 
watery gray, not zoned. Flesh2-15 mm thick, white; soft and spongy with a fragrant odor 
when fresh, erumbly when old and dry* PORES 3-5 per mm, white to crcamy or yellow ish; 
tubes L5-3 (7) mm long. STALK absent. SPORE PRINT white; spores 3*5-5 * 1-2 
microns, cylindrical to sausage-shapcd, smooth* 

HABIT AT: Solitary or in groups on dead hardwoods or occasionally on dead conifers; 
widely distributed and common, but rarely fru i ting in large numbers. In our area i t is la ir ly 
frcquenl in the fa 11 and winter, especially on oak. It prod uces a wet, stringy dchgnifying 
decay of the sapwood 
EDIBILITY: Unknown* 

COMMENTS; The pale color, spongy or cheesy texture when fresh, modest size, 
fra grant odor, and absence of any staining reactions are the principal characteristics of this 
polypore, which is better known as T* albellus. There are a number of more or less si milar 
white or pallid Ty rom yres species t hat are besi dil ferentiated microscopieaily , including; T. 
tephrokucus lacteus), with a mild odor, on both hardwoods and conifers, T. gaiae- 
t irtu s, common on hardwoods in eastern North America, with a hairier cap and efliptical 
spores, T. hatsameus, small, thin, with a faintly zoned cap, on conifers; T. spraguei, with a 
cap margin that stains greertish or blackish when young and nearly ro und to elliptical 
spores, on hardwoods; T. guttulatus, often largcr (cap up to 16 cm broad), with cireuiar 
spots, pits, or d ro plets on the cap, growing mainly on conifers; T , stipticus (~7\ immitis), 
even more bitter but lacking spots or pits, on conifers; L f lortf ormis, usually bitter but 
small (cap up io4 cm broad) and petal-like(i.e*, the cap has a narro wed, stemlike base), on 
conifers; and T . basiiaris, tough, attacking living juniper and cy press trees (including 
Monterey cy press). T * spumeus should also be ment i oned. In contrast to T. chioneus, 
nearly all of the above species produce brown rots (carbonizing decay s) in their hosts* 




Tyromyces fragtlis, a nondescript polypore that stams rusty-yellow to red di s h when håndled. 


Ty romyces fragilis { R usty-S taining Cheese P oly pore) 

FRUITING BO DY shelflike or bracketlike, soft and spongy or watery when fresh, rigid 
and brittle when dry. CAP 2-10 cni broad, fan-shapcd to elongaied in outline; surface 
covered with soft white hairs that become matted in age; white, but becoming reddish to 
pinkish- red in age; staining yellowish, then rusty to reddish when håndled. Fleshsoft when 
fresh, white, discoloring like the cap surface. PORES 3-5 per mm, white, quickly bruising 
yellowish, then rusty-reddish, tubes 2^8 mm long. STALK absenL SPORE PRINT 
whitish; spores 4-5 * ! -2 microns, cylindrical to sausage-s haped, smooth. 

HA BIT AT; Solitary or tn groups or fused dus ters on rotting con i fers; widely distributed. 
Jn ourarea it isfairly common (along with T. motlis — see comments) in the fail and winter 
on pine and Douglas-fir It produces a brown carbonizing decay in its host, 

EDI BI LITY; Unknown, and like myseif, likely to remam so. 

COMMENTS: The tendency of all parts, especially the pores, tostain rusty- red when 
håndled is the one noteworthy feature of this otherwise unnoteworthy polypore. There 
are several very similar reddish-staining species with slightly larger pores( I -3 per mm) and 
thicker flesh (0.5-2 cm) that are best diflferentiated microscopically* including: T . mollis, 
also common in our area, with a larger, smoother cap that stains rus ty-red d tre c t ly; T. 
transmutam, with dext ri noid spores; and Amylæystis lapponica, with amyloid cystidia 
and spores 7-1 1 microns long. 

Tyromyces leueospongia (Marshmallow Polypore) 

FR L r IT I N G BO D Y a n n ual , s hel fii ke o r b racket like t o so me what i rreg ula r; sof tand rather 
watery when fresh, but soon becoming tough and rigid cxcept for the soft upper surface. 
CAP usually dongated (2-10 cm long and 1-5 cm wide), convex; surface white to buff, 
grayish-buff, pinkish, or c ven brown oreinnamon; usually vel vety and very soft or spongy 
to the touch, but sometimes papery and fairly firm if the vdvety layer wearsaway; margin 
usually extending below the pore surface and sometimes partially covenng it. Flesh white 
and rather tough, but covered by a thick(up lo J .5 cm), soft, spongy layer of cottony tissue 
that is pallid to pinkish- buff or cinnamon. PORES 2-3 per mm, angular and often 
becoming torn and marked ly loothlikeinage(orinterspersed wit h s pi nes or** teet h 1 *); white 
when fresh, often discoloring (buff to tan, brownish, or cinnamon) m age or when dried, 
tubes2-6 mm long, STALK absent orrudimentary. SPORE PRINT white; sporcs4-6 K 1 - 
1 .5 microns, more or less sausage-s haped, smooth. 

HABIT AT: Solitary to gregarious on dead conifers, usually fruiting from tissures in 
the bark; common at higher elevations throughout most of western North America. It 
usually fruits in the spring (often beginning its development under the snow), but the 
fruiting bodies persist for months without decay ing, and can thus be found most anytime. 
It causes a brown (carbonizing) rot ofboth the heartwood and sapwood of its host, 

ED1BIL1TY: Not edible. 
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Tyromyces (-Spcngipoms) teucospongui has a unique cotlony or marshmaUou-like lex ture. Note 
how the margin of Ihe cap extends over the pore surface. 

COMMENTS: Also known as Sportgiparm ( o r Spongipeliis } leucuspvngia, this is one of 
my very fa voritc poly pores bccause of the unique te xtu re of ils skin . The texture isdifficult 
to describe, but it is undeniably saft something !ike cotton candy (but not sticky) ora 
chamois-covered cotton ball, and also reminiscent of a M Nerfball." Inageit may toughen 
and is not so rcadily identified, but tbercndcncy of the margin togrow over the pore surface 
is also distinctive. Other species; Spongipettis pachydon (~!rpex molli s) is a widely 
distributed species that grows on conifers and has pores whieh soon become toothlike; itis 
tough, has a spongy skin only when very young, and lacks the extended cap margin of 7’ 
leucospvngia. T. (^Spongipeliis) umeotor is also wid esp read and spongy when fresh, but 
has larger pores (I mm or more broad), nearly round spores, a thickcr(3-8 cm) and larger 
cap, and grows on living or dead hardwoods(u 5 iially oak). 

Tyromyces amarus (I ncense Cedar Polypore) 

FRUITING BODV more or less hoof-shapcd, annual; soft and watery when very young, 
hard and rigid in age or when dry. CAP 7-30 cm broad and 4-20 cm thick, convex; surface 
downy when young, usually bald in age but often becoming roug hened, w rink led, or 
shallowly fissured; whitish or buff to pak brown, sometimes darkening or becoming 
more øchraceous as il dries; surface usually quitc hard (or even erusilike) in age; margin 
thick and blunt. Ftesh thick, soft when fresh but very hard when dry; yellowish to pale 
brown. PORES 2-3 per mm (but may fuse to form larger pores), yellowish to bright le mon- 
yellow when fresh, often discolonng with age or handling; tubes 5-15 mm or more long. 
STALKabsent. SPORE PRINT white; spores 6-7. 5 * 3.5-5 microns, elliptical, smooth. 
HABITAT: Solitary or occasionally several together on inccnsc cedar (Libocedrusf 
known only from western North America, fruiting main ly in the late summer, falk and 
early winter (but persis ting ycar-round) whe rever inccnsc cedar occurs. It causcs a de- 
structive earbonizing trunk rot thai creates large tunnels in the wood. One third of all 
logged i nccnse cedar is infeeted by it, and musi either be rejected orused as ll pecky cedar" 
for fcncing and other purposes. 

EDIBILITY: Unknown, but too tough to hc worthwhik. 

COMMENTS: This interesting polypore is restricted to incense cedar (aJthough there 
is one report of it from Idaho, on fir) r It might bc mistaken for a conk ( Fomitopsis or Phel - 
linus) because of ils large size and tough texture in age, but the fruiting body is usually 
annual and quite watery when actively growing. The yellow pore surface and growth on 
inccnse cedar are the principal fjeldmarks. 
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POLYPORACEAE & ALL1ES 


PORIA& Allies 


Fruiting body usually annuji bul sometitnes pereitmal, resupirtate ( lying Hal on ihc substrater); 
soft. lough. or chaiky; growing on wood. CAP ijbs&ni r >f rudimertfiiry. PORLS lairly large to 
mi mut; tube Layer alw&ys present STALK absent. SPQRt PRINT white oryellowi&h. Spores 
e 1 1 i pt ica J lo c y li tul rka i . smoot h . 


THIS large group of polypores is dist in gu ished by its resupinate fruiling body: a simple 
layer of tubes devoid of cap and stem. In several other genera the truiting body is some - 
linjes resupinate — especially when growing on the undersides of logs but in Porto it is 
nearly uiways resupinatc. 

Beeausc they lack both a cap atid stem, Porias are among the most lacklustcr of fleshy 
fungi they just lie there on their logs, listless and limpettike, unobtrusively goingabout 
their business whiic boleltvorcs and polypores blatantly go about theirs. They usually 
grow on dead wood and play an important role in the forest ecosystem. A few are pests of 
structural timber tn mines, celtars, and other dank places wherc the dismai, abysmal 
co ndit tons are to their liking. 

More than 150 species of Poria have been described fromNorth America, but identi- 
ficarion is a difftcult, tedious, and time-eonsuming task, Like Pohporus and Fomes, 
Porto has been split into several smaller genera on the basis of mtcroscoptc and Chemical 
characters beyond the scopc of this book. Two representative species are described here, 
and a few others are keyed out plus several resupinatc species that belongto other genera, 
They represent buta fraction of the total number, however, and serious students wi II want 
toconsuk the technical literature on thesuhject. If the fruitingbody is tough and possibly 
pc rermi al, check the key to the conks (Gtmodtrmo, Fomitopsis* PheUimts, & AHies). 

Key to Poria & Allies 

1. Spore-bearing surface eomposed of meandering veins that form shallow pifs 

. . . , (set Stereaceme & Allies, p. 604) 

1 . Spore-bearing surface composed of a layer of t ubes (pores) or sometimes "teeth" 2 

2 r Spore-bearing surface soon breaking up into small *Tueth" and/ or viol et -tinged when fiesh 3 

2. Spore-bearing surface nol normally violei-tingcd orcompøsed of “teeth" 4 

3. Spor e-bea ring surface viølet-tinged when fresh (sce Trametes & Allies, p. 592) 

3. Spore-bearing surface w hi te or pal lid (sce Tyromyces & Allies, p. 597) 

4, Pore surface and/ or fiesh pink to orange, sal mon, or red di sh 5 

4. Nol as above; pore surface white to yellow or some shade of brown or gray 7 

5, Pores large (typically at Jcast 1 mm broad); fouud on conifers (set Phaeolits aff>oluteus t p. 571) 

5, Pores min ute (3-7 per mm); fo und on hardwoods or conifers 6 

6. Pore surface dark redd is h- orange; fruiling body cheesy when fresh; pores scarcely visible 

(averaging 7-9 per mm); fo and mainly on hardwoods P. spissa 

6. Nol as above; pore surface pink to salmon or briek-red Cfmetoporus euporus &. others 

7. Fiesh yellow-brown to rus ty-bro wn, dark brown, etc. 8 

7. Fiesh while to creamy, straw-colorcd, ydlowish, or beige (at icast when fresh) 10 

8. Found oncharred conifers; pores faidy large ( 1-2 per mm) and usually hexagonal; fruiling body 

not normally perennial Corioleikis car tonar tus ( see Poria tor ucola. p. 603) 

8. Not as above . . , . . . 9 

9. Fruitingbody eitherdark brown to black, hard, o ft en crackcd and ca nker like, and usually found 

on birch or fruit i ng body growing in sheets under the bark of li ving oak 

(sæ Phaeofus* lnonoius t Coltricia, & Alties, p, 566) 

9. Not as above; fruiling body usually perennial, quile lough or woody 

(see G anoder mu, Fomitopsis, Pheiiinus, & Allies, p. 574) 

10. Found on living cyprcss or juniper (causing a brown rot) . , . (see Tyromyces & Allies, p. 597) 

10, Not as above 11 


A mcmber of the Poria c or licola group. Note the absence ofboth cap and stem -most Poriasconsist 
solely of a iayer of tubes, 

IL Lruiting body hard or woody even when fresh, the margin often i ner usted, usually perennial 
(see Ganoderma, Fomitopsis, P hel linus, & Alli es, p. 574) 


1 1 Not as above , . . . . 12 

12, Rudimenter) e&p often present; tubes often unequa) in Icngth . 13 

1 2, Not as above . , . . . * . . . . . * , 14 


13. Pores large {1-3 mm in diameter) . . . . Coriolellus hel eromorpha (see Poria corticola* below) 

13. Pores smaller . Coriolellus sepium & ot hers {see Poria corticola, below) 

14 Pore surfaee hnght yellow; found on de ad c onders ... P. j run tha (see P . corticola . below) 

14. Not as above (pore surfaee may be yellowish, but not bnght yellow) . . ♦ . . 15 

15. Fruitmg body sometimes growing from an underground '"tuber"*; uncommon P. cocos t p. 604 

15, Not as above; very common 16 

16. Pores averaging 4-6 per mm; fruiting body often perennial (with more than one tube layer) 

...... Peretiniporia subacida (see Poria corticola, below) 

16. Pores Jargcr than above and/ or fruiting body not perennial P. cortkolalk many others, below 

Poria corticola (Boring Poria) 

FRUITING RODY usually annual, rather tough; resupinate(consisting of a simple layer 
of tubes). CAP absent or sometimes present as a f ree margin, Flesh thin, white, fibrous but 
rather soft when fresh PORES white or creamy, discoioring to pale tan in age or tipan 
drying, 1-4 per mm; tubes 3-10 mmlong, rat her soft wbenfresh but d ry ing rigid and tough, 
STALK absent, SPORE PRINT white; spores 5*8 * 3*5 microns, broadly elliptical, 
smooth. Cystidia present among the basidia. 

HABIT AT; S oli t ary or more of ten in rows or fused masses on rotting hardwood logs and 
branches, less common ty on conifers; widcly dist ri buted and fa ir ly common in our area 
practical ly year-round. It pr od uces a white rot; many similar species occur on conifers. 

EDIBIUIT Y: The entire group is worthless from an edibility standpoint, 

COMM ENTS: This species typifies a large number of white to yellowish Porias that can 
only be differentiated microscopically. AnothercommonspecLes,/ , erenmjrøiasi*6oc«/a J 
is often perennial { i. e., with more than one tube iayer). It is usually creamy or yellowish, 
has min ute pores {4^6 per mm), occurs on bo tb h ard wo od s and conifers, and is particularly 
abundant in the Pacific N orthwest. There are se veral similar species that cause brown rots 
in st ruet ural timber as well as in dead conifers and hardwoods, including; P. vuillanlii, 
white to yellowish; P. inerassato, white to yellowish but dryinggrayish-brown to black and 
with yellow spores; P . xantha, yellow or yellowish-whstc with a erumbly or chalky 
teAtune, bitter taste, and minute pores; and P. sequoiae , which infeets the butts of li ving 
redwoods. Se ve ral Coriolellus species should also be ment i o ned, They were for mer ly 
placed in Trametes because they often possess a cap, but can also be resupinate or have 
only a rudimentary cap. Coriolellus serialis is a corky or woody, white to creamy, 
resupinate species that is common on dead conifers and hardwoods, C. carbonarius has 
browuish pores and flesh and grows on charrcd conifers, including red w ood, C. hetero- 
morphus is whitish and has a rudimentary cap or free margin and large pores( 1 -3 mmeach 
in diameter); C sepium also has a rudimentary cap but its pores are smaller (I -2 per mm); 
and C. alaskanus is a resupinate species with very thin{less than I mm) flesh. 
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POLYPQRACEAE& ALLIES 


Poria cocos (T uckah oe) 

FRUITING BODY annual, rather tough, resupinate (consasttng ofa simple tube layer), 
but sometimcs arismg from a buricd seler otium (“tuber 1 "). CAP absent or rudimentary. 
Resh thin, ivøry-whitish to tan. PORES yellowish-white to tan or pinkish-buff, 1-3 per 
mm. STALK absent. SCLEROTIUM when present often large, somewhat resemblingan 
oblong coconut; outer surface brown and scaly, interior white and cheesy when fresh. 
SPORE PRINT white; spores 74 1 * 34 microns, cyUndrical, smooth. Cystidia absent. 

HABITAT: Occasionally growing onconiferlogs, but more often infeeting tree rootsand 
stumps (of both hardwoods and conifers), and the fruiting bodies appea ring terrestrial 
if they arise from sclerotia; widely distributed, but most common in soutbeastern Nonh 
America. It is reported from California, but 1 have not seen it in ourarea. Itca uses a brown 
cubical root and butt rot in ils host. 

ED1BILITY: The fruiting bodies, like those of other Porias, are worthlcss, but the large 
underground “tuber" was apparently eaten by vaiious tribes of Nalive America ns (some 
of whom cailed »t “luekahoe"). The “tubers" arc said to be visuaily unappetizing, buiTve 
seen “U nnat i ve* 1 America ns fora gi ng for even strå nger fare in supermarkets — Spam, for 
instance, or pie k led pig's feet. 

COMMENTS: The ability to form large, coconut-sized sclerotia is the only redeeming 
feature of this otherwise boring Poria. 


Crust and Parchment Fungi 

STEREACEAE & Allies 



jypures 


Fruiting body sott and spongy lo thin and lo ugh; resuptnate. brackeitike, ihelflike. oroccasiortuUy 
stølked; usuady growing on wood. CAP presem ot ab^trnu when picsenl vi* ua I ly small- SPORE- 
PRODUC1NG SURFACE sntuolh i o h nnkted, veined, or warty. STALK ns ually absent bol 
occasionally present. SPORE PR IN l while to ydlow or brown T byt elten not obtaimbk. Spores 
v&riously shaped. 

TH1S is a very difficuh and Lmmense group of very simple, less-than-immense fungi witha 
smooth to wrinkled, veined, or warty spore-bearing surface. They can be found almost 
anywhere, at almost any time, and play an integral rolc in the breakdown of wood and 
plant materiaL Some forms, such as Stereuni, mimic poly pores by fruiting in shelving 
masses on wood, but the maj orit y ( Corticium , Peniophora, etc.) are resupinate, i.e,, they 
form crust- or parch ment-li ke sheets on logs or stumps. Ot hers form small, tile-like 
plaques (Xy tobolus)* “ white wash” sticks and branches* orcausedarkdiscolorationsonthe 
bark of irees. Still others cause serious damage to structural timber(e.g., rickety bridges 
and rotting rafters), and a few, such as Catylidia, are stal ked or branched and, orgrow 
on the gro und. W ha te ver their shape and growth habit, however, they alt differ 
fundamentally from the polypores by virtue of their relatively unspecialized spore- 
producing surface — tn other words, they lack a layer of tubes and pores. 

Most of the crust and parchment fungi were originally classed together in a single 
family, the Thelephoraceae. On the basis of various Chemical and microscopic features 
several families are now recogmzed: the Stereaceae, Corticiaceae, Coniophoraceae, 
Hymenochaetaceae, etc. As relatively few are conspicuous or fleshy enough to warrant 
attention from the average mushroom hunter and even fewercan beaccuratdy identified 
without painstaking microscopic examinaiion and still fewer are cdible, only a very very 
few are described hcrc. 
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Key to the Stereaceae 8c Allies 

I . Growing in white to ereamy rosettes of flattened segments or lobes on hard wood stumps and 
roois in troptes and along Gulf Coast „ . . . . . Hydnopolyporus palmai us 

1 . Nol as above 2 

2 . Fruiting body with a cap and stalk,the stalk central tosomewhatofFcenter; usually growing on 

ground or on very rotten wood , - 3 

2. Not as above , .4 

3* Frui ting body c h ocolatc - 1 o p u rple-b rownordarkbruwn The/ephora terresiris £ ruup. p. 608 

3. Fruiting body paler (hazeJ to buff, whitish, or yellowish) Cotyiidm ttktphana & others, p. 608 

4 . Frui ti ng b ody hard , bla c k , usua Nye racked , s ome w hat ir regula r i n shape or ca n ke ri ik e; g ro w i ug 

on hard wood s, espe c i al ly bi rch . . (see Phaeoius, Inonotus, Coftricia, & Allies, p. 566) 

4. Not as above * - - * 5 

5. Fruiting body bright to dark blue or purpJe or with a purpie tinge when fresh; on hard woods 6 

5. N ot as above 7 

6. Fruiting body bright to dark blue, vel vety Pulcherricuun caeruteum 

6. Fruiting body purple or purple-iinged, at least when fresh 

Chondrosiereum purpur eum (see Stereum hirsutum gro up, below) 

7. Spore-beanng sur face smooth to slightly uneven or so me ti mes crackcd ................ 8 

7. Spore-bearing surface conspicuously warty, Lumpy, furro wed, ridged, wrinkled, pUted, or 

honeycombed with large “pores” 13 

8. Fruiting body terresthal and branched (coral-like), usually dark brown ot pur pie- brown .... 

, Theiephora paimuta, p. 609 

8. Fruiting body usually found ort wood, or if on ground then usually wttha cap(upper surface) 9 

9. Fruiting body purple- to chocolate^brown or dark grayish-brown, usually growing on herba- 

ceous stems or in rosettes or dusters on the ground; spore print brow n; spores warty orangular 
under the mic rose ope . . Thetephom terresiris group. p. 608 

9. Not as above , . 10 

10, Fruiting body usually “bleed mg” when cut or håndled (exudmg a red juice); found on conifers 

Siereum sanguinolentum (see S, hirsutum gr o up, below) 

10. Not as above; found on hard wood s and / or fruiting body nol "bleed mg” II 

1 1 . Cap silky-striate, thin; found on hornbeam in easiern North America Siereum striatum, p. 607 

11 N ot as above — 12 

12. Cap ve ry thin, plia ni, typkally with long, loose ly-ar ranged white ha irs po i nting toward the 

margin , . Stereum striatum, p. 607 

12. Not as a bove (but cap usually with fine vel vety hairs) Stereum hirsutum group & o t hers, below 

13. Growing on structural timberfin houses, mines, etc,) 14 

13. Growing in the w ild (on togs, stumps, etc.) . , 15 

14. S pore -bea ring surface4ioneycombed with large pits Serpula iaery marts, p. 610 

1 4. S pore-bear i rtg s u i fa ce w r i n kJ ed o r b um py Coniophora puteana (see Serpula toer y marts, p . 6 1 0) 

15. Spoie-beanng surface irregularly warty or with radiating or concenmc wnnkles or furrows; 

cap absent . . . . . Phlehia rudiata & ot hers, p. 610 

15. Not as above; spore-bearing surface usually with a honeycombed or ve i ned appearance, cap 

orlree margin someti mes present 16 

16. Cap or free margin ha i ry, white Merulim tremellosus I see Serpula lac rymans, p. 610) 

16. Cap or free margin bright pink to reddish Merulius ineurnatus (see Serpula tat ry mans, p. 6 10) 

Stereum hirsutum group (False Turkey T ail; Hairy Stereum) 

FRUITING BODY thin, leathery, pliam when moist, rigid when dry, annual but per- 
sistent; brackettike to sheltlike or partially resupinate wilh a free margin. CAP 0.5-4 (5) 
cm broad but sometimes fused bterally lo form larger, lobed shelves 10 cm longor more; 
plane to folded or wavy (crisped); surface dry, often /o ned coricentrically, with whitish to 
brown is h or grayish matted hairs (but often smooth toward the margin), the ha irs wearing 



Stereum hirsutum g ro up. Noted the zoned cap which i$ findy ha i ry (under a hånd lens | when fresh 
but often smooth in o Id age. The underside is golden to orange or bulf when fresh (specimen at top 
right), but often darkens in o Id age (specimen at top center). 

away in narrow zones to reveal the reddish-brown to dark chestnut-brown cap ernicle; 
margin often orange to golden or tawny, especially when young or grow ing; overall color 
thus variable: orange-brown to reddish-brown to cinnamon when moist, but appearing 
buff to grayish or paler from the hairs when dry; in old age sometimes greenish from algae 
or even blackish. Flesh thin, tough. UNDERSIDE smooth to slightly bumpy or cracked 
(when dry), sometimes exuding a red or yellow liquid when cut (fresh); color variable: 
orange to duli orange~bufY or tawny to ochraceous, varyingto buR orpinkish-buff, some- 
times zoned eoncentrically, often browner or darker toward the base; in old age of ten dark 
brown to chestnut-brown, STALK absent or present only as a narrowed lateral base. 
SPORE PRINT white; spores 5-8 x 2-3.5 microns, cylindrical, smooth. 

HABIT AT; In groups, rows, fused masses, or dense overlappmg clusters on hardwood 
sticks, fallen branches, logs, stumps, etc., occasiønalty on living trees or conifers; widely 
dist ri buted a nd ex t rerne ly common. Found in our area year-round , especially on dead oak. 
Trametes, Lenzites, and / or Tremella species often co-inhabjt the same piece of wood, 

ED HH LITY: Like myself, loo thin and too tough to beedible. 

COMMENTS: This om ni present little bracket fungus can be mistaken for the turkey tail 
(Trametes versicolor), but a close inspection of the spore- bearing surface re veals the 
complete absence of tubes or pores. The above description is rather lengthy because it 
encompasses a number of confusing Forms that are sometimes recognized as distmct 
species, bor instance, the common North American variety with a bright orange to 
orange-buH spore-bearing surface has been called 5. complkatum and S. r arnea fe . 
A nother variety, S. gausapatum, “bleeds*’ red when cut, others exude a yellow juice, 
while typical 5. hirsutum do es nol bleed at all. However, the se “species" grade imo each 
other, making a neat, clean separation almost impo&sible. As a group they can be 
recognized easily by their omnipresence (in the hardwood forests of California they 
outnumber even Trametes versicohr) y the reddish-brown cap c utide (best seen by sec- 
tioning the fruiting body) beneath the hairs, the frequent orange to yellowish tones on 
the cap margin or underside, and the smooth spore-bearing surface. 

Other species: S. fasciaturn ( -S , ostrea, S . lobotum} differs microscopically, but can 
usually be told by its slightly larger caps (1-7 cm broad) that are more prominently zoned 
(dark reddish and brow n) and usually form irtdividual brackets rather than fusing, and 
buff to cinnamon- buff underside; it, too, is common on hardwoods, especially oak. 
S . (- Haematos(ereum) mngunolentum is one ot the few widespread Stereums to grow on 
conifers. When (resh its fertile surface “bleeds" drama tically when cut, sometimes even 
staining one’s hånd. Hymenochaete tabacirm resembles the S. hirsutum group in shape 
and color, but its tissue blackens tn potassium hydroxide (KOH). H. rtibiginosa also 
blackens in KOH but has a vel vety, rusty-brown to chestnut-brown to blackish cap and 
rusty-brown underside. Both of these favor oak. Chondrostereum purpureum is purpie 
when fresh and often resupinale; it parasitizes apple and plum trees, eau si ng “silver leaP 
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disease, but is also frequent on other tree$(including oak in ourarea), Laxitextum bicofor, 
found on hardwoods, has a brown cap and white to pale buff fertile surface. Peniophora 
giganten forms a paper-thin crust on dead conifers. Velut iceps berkeleyi has a minutely 
brist ly fertile surface and grows on both hardwoods and conifers, but fa vors pondero sa 
pine. Dozens of other species also occur, 

Stereum striatum 

FRUITING RODV very thin. leathery and pliant when fresh, annual but persistent; 
bracketlike to cuplike. CAP 0.3-3 (4) cm broad but sometimes fused laterally to form lines 
10 cm long or more; Hat and circular to fan-shaped in outline or if small, often conical 
(inverted cup-shaped); surface dry 3 whitish to bufTor pale brown, sometimes zoned con- 
ccntncally w r hen moist; covered with long, looselj-arranged white hairs which usually 
point toward the margin (var. ochraceoflavum) or the hairs pressed against thecap to give 
it a silky-shiny striate appearance (var, striatum ), Fiesh very (hin, tough. UNDERSIDE 
(fertile surface) smooth, buff lo pale brown or in some forms yellow to yellow- brown, 
sometimes fading in age to whitish, sometimes zøned concentrically. STALK absent or 
present only as a small knob or"umbo”on top of the cap. SPORE PRINT whitish; spores 
5-8.5 * 2-3.5 microns, cyUndricaL smooth, 

H ABITAT: In groups or masses on dead branches and twigs (rarely logs) of hardwoods; 
widely distributed, Varicty ochraceoflavum can be found year-round in our oak wood- 
lands, but is shrivelled up and inconspicuous in dry weather. Vanety striatum occurs in 
eastern North America on hornbeam (Carpinus). 

EDiBILITV: Not edible 

COMMENT5: Like myself, this species is too tough, too thin, and too small to be edible. 
U nlike myseif, it contents itself with unambil ious undertakings decomposing branches, 
sticks, and lopped-off limbs — while Icaving the larger stumps, logs, and standing trees 
to the polyp o res and other bracket fungi Variety ochraceoflavum (-S* ochraceoflavum} 
can be distinguished from the more common 5. hirsutum group by its duller, paler color 
and thinner, more pliant cap with long white hairs pointing toward the margin, plus the 
abse nce o f a red- br o wn ca p c u t ic I e . V a riet y v triat um ( -S. sericeum) i s e as 1 1 y to Id by its s i lky- 
striate cap. Al least two growih forms of var. ochraceoflavum occur in our area: a small 
one with a concave spore-bearing surface and a somewhat conical cap less than 1 cm 
broad thai is usually attaehed by its top to small twigs; and a larger one with a flatter cap 
that usually in ha bits larger stick s and branches and is of len partially resupinate. 

Stereum striatum is common on sticks and branches of various hardwoods. Note the long hairs that 
protrude from cap. 




Left: Top view of Cotylidia diaphana (this specimcn hasseveral caps). Center: Underside of Cotylidia 
d tap ha na. Right: Jheiephora terre nr is group, Nole how underside is d arker than thai of Cotylidia. 


Cotylidia diaphana (Stalked Stereum) 

FRUITING BODY arrnuat, erect, thin and tough, with a cap and stalk. CAP 0.5-3 cm 
broad, vase-shaped or funnel-shaped or often split into petal-like lobes; sur face dry, with 
fine radiating silky fibrils, whitish to buff to palc hazel-brown, sometimes with obscure 
co nce nt ri c zones . U N D E R SIDE ( ferti le s urf ace) smooi h o r so me wh a t u ne ve n b u t wi t hout 
pores, whitish to buff, pinkish-buff, or tinged capcolor. STALK 0.5-3. 5 cm long, 1-2 mm 
thick, more or less central, solid, smooth, coloretl like rest of fruiling body, base usually 
with whitc myceiial down. SPORE PRINT whitish; spores 4-6 (8) * 2.5-4 microns, ellip- 
tical, smooth. Long, narrow, project i ng cy s ti dia present among the basidia. 

HABITAT: Solitary or in groups among humus and debris in woods; widcly distri buted. 
Gccasional in our area in the fali and winter, but easily overlooked. 

EDIBILITY: A worthless, miniseule morscl. 

COM M ENTS: Formerly k nown as Stereum diaphanum, this species d iffers from Stereum 
by its well-devcloped, more or less central stalk, and from Thekphora terrestris by its 
paler color and whitish spores, It is considered by some to be a van et y of C. aurantmca, 
a widely distnbuted, often larger and yellower species. Othcr species: C, decolorans 
(=Stereum burtimum) of eastern North America is simdar but lacks cystidia. 

Thelephora terrestris group (Earth Fan; Fiber Vase) 

FR L'ITI NC BODY annual but persistent, tough; usually vase-shaped to fanlike, often 
clustered or in confluent masses, sometimes bracketlike or shclflike on plant stems. CAP 
2-5 cm broad or f o rining rosettes or cl u siers up to 12 cm bmad; surfacedry, with radiating 
silky fibrils or small scales; brown to reddish- or c hoco late- brown to grayish-brown or 
fuscous, often darker in age; margin usually fri nged, splitting, of ten paler or whitish. Flesh 
very thin, tough; od or mild orearthy. UNDERSIDE smooth or wrinkled, wilhout pores; 
some s hade of brown. STALK when present lateral to central, thin and tough, colored like 
cap or paler, short. SPORE PRINT purplish-brown; spores 8-12 * 6-9 microns, 
elhptical-angular, warted (often minutely so). 

HABIT AT: Occasionally solitary hut more often in groups or cl usters in humus, sandy soil, 
and decomposing vcgetable matter; sometimes on old stumps orctimbingupherbaceous 
stems or tree seedhngs; widespread and common. In our area it grows ycar-round, but is 
easily overlooked, I've seen it several times on potted plants in n urseries. 
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l*ft: Thelephora terre* trit g roup, top vie w of a compound fruiting body. Right: At top is Thelephora 
puimuiQ note its flat te ned branches. At bot tom are small specimens ot the Thelephora (er res fris 
gro up. 


EDIBILiTY: I can find no information on it. 

COMMENTS: The size and shapc of this species is fairly variable but the eolor is quite 
constant (quite variable? fairly constant?). When growing on the ground in small, ereet 
dusters it might bc mistaken for an emaciated CraiereUus , but is smaller and differently 
colored. When growing on herbaceous stems, on the other hånd, il looks more like a 
Stereum. 7: iacmiola is apparently a synonym. Other species: T , muldpartita is a small 
( 1 "3 cm high), widespread, terrestrial species with a vase-shapcd cap t hat sp liis i nto several 
lobes or ‘"branches”; T. vialis of eastern Norih America is a terrestrial species with a larger 
fruiting body and a fetid od or in age, and smaller spores; T. spicutosa enerusts twigs and 
stems, but hasspiky protuberancesand a whitish growing margin; Sebacinaincrwtansaiso 
grows on herbaceous stems (usually attheir bases) but is paler in eolor and has white spores. 
None of these are worth eating. 

Thelephora palmata (Fetid False Coral) 

FRUITING BODY annual, ercct, usually profusely branched from a common base; 
2-10 cm high and just as broad or broader. BRANCHES purplish-brown to chocolate- 
brown or darker, flattened; tips also flattened (palmlike) and usually paler (whitish) 
when activdy growing. STALK present only as a common base or short “trunk w below 
the branches. Flesh tough, leathery; odor garliclike becoming fetid (unpleasant) in age. 
SPORE PRINT dark reddish-brown; spores S’ 1 1 * 7-8 microns, elliptical-angulanspiny. 

HABITAT: Solitary or in groups on moist ground in woods and at their edges; widely 
dis tribut ed. It often grows along woodland paths but blends uncannily into its sur- 
roundings. In our area it fruits in the late fali, winter, and spnng, but is not particularly 
common. 

EDIBILITY: Unknown. 

COMMENTS: This mushroom looks like a coral fungus and is keyed out under that 
group. However, the flattened branches, dark eolor, fetid garlic odor T and angular- 
elliptical spores are disti neti ve. Other species: T. violis of eastern North America is more 
variable in eolor and has smaller spores. 
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Left: Radulum orbiculare (see cnmmeiHS bclow) I orms sheets of irregularly \wiried or lumpy tissue. 
Right: The ve i ned underside of Merulius tremeltosus (ste c om ment s under Serpula lo c rymans). 


Phlebia radiata 

FRUITING BODY annual, resupinatc (lying flat on substrale), sometimes wilh a free 
margin but no cap or stalk; soft when fresh, tough in age. FERTILE SURFACE usually 
fused to form patches 30 em or more long, but often with smaller, discrete systems of 
radiating wrinkles or warty veins ! -4 cm broad; Hesh-colorcd to bright orange to pinkish- 
red, fading to whitish inoldage. Underside of mar ginfif free) with whi te woolly hairs, Flcsh 
thin, rat her soft or slightly gelatinous when frcsh, tough in age or when dry. SPORE 
PRINT whitish; spores 3.5-7 * I~3 microns, sausage-s haped or elliptical, smooth, 

HABIT AT: On fallen logs and branches of both hardwoods and conifers; widely dis- 
tributed. I find it occasionally on oak logs m the fa 11 and w inter. 

EDIBILITY: Inedible. It looks as if it has already bcen ealen (see eomments). 

COMMENTS: Also known as P> merismoides, this species is unique by v irtue of its 
resupinatc, orange to pinkish f ruiting body wilh radiating wrinkles. Its overall appearance 
is somewhat reminiscent of regurgitated dog food, and a similar species, Radulum 
orbiculare t has an irregularly lumpy or warty spore-producing surfacc l hat is dis tinet ly 
reminiscent of regurgitated dog food. Other species: Punciutaria strigoso-zonata is also 
similar, but has co ncent ric wrinkles and furrows instead of radial] ng ones; it grows on 
dead hardwoods, 

Serpula lacrymans (Dry Rot Fungus) 

FRU I TIN G BODY annual, forming widely-spreading, nearly flat, fanlike shccts on 
homontal substrates, but sometimes braeketlike if gro wing on verticalsubstr ates; soft and 
spongy when fresh, 5 cm-1 m(3 ft.) broad or more, Upper surfacc (or free margin) silvery- 
white togray, hairy. Fles h thin, dingy yellowish; odor often unpleasant, musty. FERTILE 
SURFACE co ns isting of ve ry shallow (1 mmdeep), large, irrcgular pits or *'pores ,n formed 
by a honeycomb-like network of folds and ridges ralher than by tubes; olive-yellow to 
brownish-yellow, rusty-brown, o range- bro wn, orcinnamon. STALK typicallyabsent, but 
whitc or grayish mycchal strands (by which it spreads) often present, SPORE PRINT 
orange-brøwn to orange-yellow to brownish; spores 8-12.5 * 4-6 microns, elliptical, 
smooth^ thick-wallcd. 

HABITAT: A serious pest of struetural wood in old houses, buddings, ships,etc., usually 
devcloping indoors or in poorly ventilated situations, often hiding under floorboards. 
Bulging wood and a musty odor are telltale signs of its prese nce. C ommon i n Europe, where 
the ventilation in many h o uses was sealed off during the war; less common in North 
America, It is called dry rot because it extracts water from the wood and cracks it into 
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cubical blocks, event ually reduging it to a fine, dark powdcr. A related species, S. himun- 
tioides, turns up occasionally in the wild (on dcad conifers), as do Merulius species (see 
comments). 

rniBIUTV: L’tterly and indisputahly inedible. 

COMMENTS: One of the few fleshy fungi that lives up to the label fungus in its most 
peiorativc sense — odious, insidious, hideous, obnoxious, downrightabominabk 1 . Oncc it 
gains a font hold it is hard to eradicate hecause the often gigant ic, padlike fruiting bodies 
exude greal quantities of water, sti mu lating furtherfu ngal growth The mycelial strands 
spread with astonishing rapidity. Likca horde of hungry army ants in scarch of food.they 
wiU overrun anything and everything in their way: bricks, slones, tiles, plaster, drain 
pipes, wires, leat her boo ts, cement fioors, books, tea kettles,even corpses. Fora fasci na ting 
account (and pictures) of some of its more heroic (eats, see John RamsbottonVs 
mycological treasure trove, Mushrooms and Toadstools, 

The veined or honeycombed net work of large, irregular, shallow “pores” is characieristic 
of Serpula (colored spores) and Merulius (white spores). Both arc now quite rightfully 
placed in families of their own, apart from othererust and parchmem fungi. Other species: 
Coniophora puteanu (“Wet Rot”) is another pest of structural timber; it has a similar 
gro wi hhabitbuthasanir regula rly w rin k led t o bu m py I e rt i le s u rf a ce r Merulius (remetbsus 
(see photo on p. 610) has an orange to orange-buff to pinkish, veined or honeycombed fer- 
tile surface and a hairy white cap orfrec margin; ilgrows in the wild, mainly on dead hard’ 
woods. M. incarrmtus is an eastern species with a bright cøraFpink cap and paler, duller, 
honeycombed or veined fertile surface. Several other species differ microscopically. 


Teeth Fungi 


HYDNACEAE 



spores 


As their name i m pli es, the teeth fungi produce their spores o n pendant spin es or “teeth” 
(see Color Pia te 159), The fruiting body is usually stipitate(equippcd with a cap and stem)* 
with the spines lining the underside of the cap. Hericium, however, grows on wood and has 
spines which hang like icicles from a rooting base or network of branches, and several 
others are shelfli ke. Le.* with a ca p but no stalk. Those that grow on the grou nd ca n he to ugh 
and quite reminiscent of polypo res (Hydtwllum and Phellodon) or fleshy, brittle, and 
aga ric-1 i ke ( Hydnum a nd Dentinum ) . 

The teeth fungi ind ude many highly distinetive mushrooms and some strik ingly 
bea uiif uJ ones. They are most common a nd diverse in northern pine a nd spruee forests, but 
relativdy sparse in o ur arca. Hericium and Dentinum are excellent ea ting and have the 
added ad va ntage of being virtually un mista ka ble . M ost of the othe rs a re eiiher too tough or 
too bitter (or too tough and too hitter) to eat. 

Just as all the boletes were oncc lumped together in Bole tus, so all the teeth fungi were 
originally placed in a single genus, Hydnum, Several families and genera are now 
reeognizcd based on differences in theshapeand texture oi the fruiting body and color and 
ornamentaiion of the spores. However, to facilitate identification all of the teeth fungi 
have been retained here in a single family, di vided in lo the five groups keyed bdow r . 

Key to the Hydnaceae 

1 . Growing nn decaying c onder cones or some ti mes in mats or debris made up pari ly of tones; 

cap and stalk hairy, brown to dark brown; stalk on ly U.5-3 mm thick . A unsca lp lum, p. 629 
I . Nol as above; nol growing on cnnes; stalk if present usually thicker 2 
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2. Fruiting body rubbery and tlexibie. small (cap typically 5 cm broad or Less), translucent vvhite 
to waiery gray or with a brownlsh cap; stalk lateral {altached to side of cap); spines mrnute 
and very s hor! (see Pseudohydnum gelatine* sum, p. 67 J ) 

2. Nol as above . . . . , 3 

3 , Growing on wood . , 4 

3. Growing on ground (or rarely on very rotten wood) 5 

4. Fruiting body a branched framework or un branched cushion of tissue from which spines are 

sus pc nd ed ( Le. > icidc- li ke); 1a c k i ng a d ist i net cap Hericium, p. 613 

4 Fruiting body resupmate (Le. cmsllike or shcetlike) or more often with a cap (clearly defmed 
upper sterile sur face), ihespines lining the underside ol the cap Pc hino dontium & Allies,beiow 

5. Fruitmg body tough and f ibrous or woody or if soft and spongy t hen with a tough, f ibrous in ner 

core (especially in Stalk); fruiting body samt limes encompassing needlesand otherdebnsas it 
grows; surface of cap often roughened irregularly by projecting spikes, lumps, warts. ridgts, 
pits, etc.; stalk conlinuous with cap and sometimes nol well-defined; lleshsomctimesshowing 
z ones or 1 i nes w he n f ru i ti ng b ody is sliced open le ngth wi se Hydnetlum <E Pheliodon t p . 622 
5. Not as above; Fruiting body fleshy and usually brittle (not spongy or woody), not typically 
absorbmg needles and otherdebrisas it grows; cap smooth, cracked, orscaly but not normally 
roughened by projecting spikes, lumps, pits, or ndges; stalk usually well-defined, flesh nol 
often zoned by lines .... ......... Hydnum. Dentimim, & Al li es. p. 616 


ECHINODONTIUM & Allies 


Medium-si/jcd lo Large, llcshy to very tough or wotjdy tung] growing on wood KR t IT I N ti BQDY 
typically shelflike ur hovfJike. CAP clearly defmtd, Mnoolh 10 ha i ry, rough, or cracked. S PIN ES 
long or short, variousjy coloicd. STAt-K, typitxrtiy absent (cxcept in Mytormphium ). SPORE 
PRINT typically white(vhen obtainabk). Spones smooth or minutely spiny, someUmesamyloid. 


THESE shelving mushroomsare more likely lo bc mistaken for poly pores tha n for other 
teetb fungi. However, they bear their spores on numerotis downward~poi nting spincs 
instead of in tubes or pores. They differ from the genus Hericium in possessinga ciearl y 
defined, sterile upper surface (cap) and fertile lower surface (spinc layer). Several diverse 
genera are keyed be lo w. They are nolcloscly rclated b ut shareasimilargrowth habil. Only 
one species is deseribed, the others betng rare orabsent in the West. None are wortheatrng. 

Key to Ec hin od on ti urn Sc AHies 

1 . S talk often presem; cap more or less kid ney-s haped Jess t han 8 cm broad, white to tanfbut may 

blacken when håndled); spines only 1-3 mm long, whilishbecomiugpinkish, brown.orcmna- 

mon in age; Found ondead hardwoods in eastern North America 

Mycofraphium f-Sieccherinum) aditslum 

1 Not as above 2 

2. Entire fruiting body white to yellowish or pale oc hre or pale gray when fresh ( but may discolor 

in old age), fleshy or tough but not woody; flesh white; growing mostly on hardwoods ... 3 

2. N ot as above ......... 5 

3. li sually gro wi ng in overlappmg, shelving masses high up on h ving hard w oods (es perially maple): 

caps usually 10-30 cm broad, several au sin g from a common base, fairly common in northetn 
Norlh America (see pholo alt op of p. 613) . . Climacodonf S leceherinum) septentriormle 

3. Not as above 4 

4. Cap< s) usually roughened or with sterile upright spines; spines on underside usually quile long 

(up to 2 cm); spores amyloid; usually on hard wood stumps; rare .... Creolophm cirrhatus 

4. N ot with above features; pores often present w hen very y oung ( the tube walls t hal form the pores 

often breakmg up in age lo form spines); common (see Polyporaceae & Allies, p, 549) 

5. Fruiting body woody, more or Jess hoof-shaped, flesh brighi orange to rusty-red oremnamon; 

growing on conifers in western North America . Echinodontium (melon urn, p. 613 

5. Not as above; pores often present when youngf their walls breaking up to form spines or “teeth'* 
in age) (see Polyporaceae & Allies, p, 549) 




Climacodon seprent rionate looks likc a po ly pore bul has s pi nes under the eap instcad of pores (sec 
key at bottom of p. 612 ). It forms large shelving masses on northern hardwoods such as mapk\ 


Echinodontium tinet or ium ( 1 nd ian Paint Fungus; Toothed Conk) 

FRUITING BO DY shelflike, very tough or woody, often pcrcnmal, up lo i 5 cm thick. 
GAP 4-25 cm broad, more or Jess hoof-shaped; surfacc dry, fmely hairy to rough, aften 
covercd with moss. Flesh very tough or woody, brighi orange lo rusty~rcd or cinnamon, 
zoned . SPIN ES brittle, blunt, thick, flattened , long ( 1 -3 cm); gray ish i o pale oJi ve-buff , the 
tips sometimesdarker, 8TALK absent SPORE PRINT white(whcn obtainable); spores 
5.5-S * 3.5-6 microns, elliptical, mmutely spiny, amyloid. 

HABIT AT: Solitary or se veral on li ving or occasionally downed conifers; known only 
from western North America, where it fa vors mountaln conifers such as fir and hemloek 
(I havenT seen it on the coast), It causcs an extensive white hean rot in its host. 

ED1BILITY: Unequivocally inedible, but can be used as a red dye. Its common 
name is a tribute to its ose by Native Americans in the pre paration of war paint. 

GOM JV1 ENTS: The w oody hoof-shaped fruiting body looks li ke a conk, but has long spines 
or^teeth" on its underside. The bnght orange to reddis h -o range flesh is also distinetivc. It 
is not closely related to oiher teeth fungi and is now sequestered in a family of its own. 


HERICIUM 


Medium-sized lu very laige fleshy fungi groning un mlhuJ. FRI IT1NG BODY' tisutiliy nhite tu 
yeibwish or pate satmim, bram hed or unbwmfted bul la c k mg a distinet cap; spores bome <m 
chtsters ur m kJ. of tleiieute hanging spines. SPORL PRIN1 white. Spores more or less tuunJ, 
siTUHJlh or mmutely rougliened, amyloid. 

A PRIST1NE full-grown Hericium is a breathtakingly beautiful sight. The fruiting body 
is unmistakable: a mass of fragile “icicles" suspended from a branched supporting frame- 
work, or in the case of //. erinaceus, from a tough, unbranched cushion of tissue. 

Hericiums are as delectablc as they are beautiful, providing they are not too old or too 
tough and providing you can bea r to pick them in the first plaee. 1 hey a rc excellent fresh 
as well as marinated or pickled, and they have absolutely no poisonous look-alikes. They 
grow exelusively on wood and are easily cul ti vated. Their amyloid spores and novel 
fruiting body have led some taxonomists to reward them with a family of their own. 

Fo ur well- known species occur in North America. Three favor hardwoods* while //. 
abieiis grows on conifers. In most regions, mduding California, they are infrequent to 
rare, so you should eonsider yourself fortonate to Find one. 
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Key to Hericium 

1. Fruiting budy unb rane hed, consisting of a tough cushion of tissue from which long (2-7 cm) 
spines are suspcnded (but s pi nes short in one eastern variety); found on hard w oods, espeda Hy 
oak * , . , . * tf erirtaceus, 6 1 5 

1. Fruiting body branched, the spines hanging from the branches or b ranch tips (somctimes 

scarcely b rane hed and very compaet, but i f so, the n usually growing on co ni fers) 2 

2. Growing on eunifers in western North America; fruiting budy while tu salmon- oryellowish- 

U riged when fresh ft. abietis, below 

2. Growing mainly on hardwuods; fruiting body while when fresh (but may turn yellowish in 

age); widely distributed . . . , . . . . 3 

3. S pi nes rather shorl (3-10 mm), arranged in rows along the branches (hke teeth on a eumb); 

branehing usually open ralher than eumpaet; fru ding budy ofte ndelica te //. ramusum, p. 615 
3, Nol as above; spines often long (up to 4 cm), arranged mostly in lufts or dusters* especially 
at the branch tips, branehing open or compaet //. coratloides ( scc //. abietis. below) 


Hericium abietis (Conifer Coral Hericium) Color Plate 163 

FRUITING BODY 10-75 emormorebroad and high at maturity, consisting ofan open to 
compaet branched framework from which tufes of icicle-likc spines hang; branches aris mg 
from a thick, tough, rootmg base; color variable: white to creamy, yellowish-buff, pale 
ochraceous, or salmon-buff. SPINES up to 25 mm long but usually 5-10 mm; soft but 
brittle, arranged in tufts or clusters that are mainly grouped at the branch tips r SPORE 
PRINT white; spores 4.5 -5*5 * 4-5 mier ons, round or ncarly ro und, smooth or minutdy 
roughened, amyloid. 

HABIT AT: Solitary or sometimes se veral together on dead conifers (espccially fir and 
Douglas-fir); known only from the Pacific Northwest and northern California, fruiting 
mainly in the fa II. 1 1 is rather infrequent but locally common, particularlyat higher eleva- 
tions (the largest fruitings Tve seen were in the Cascades). ltappearsyearafterycaron the 
same logs, causing a conspieuous white pocket rot. The cl osely related H coral toides 
(see commcnts) favors hard woods and is more widely distributed. 

ED1B1LITY: Emincmly cdible, dcleaably delicious. When thoroughly cooked it is 
reminiscent of fish and is excellent sauteed, curried, or marina led. Its large size(a 100-lb. 
specimen was whccled into onc mushroom show!) plus its distinctiveappearance makeitan 
excellent mushroomfor beginners. Hovve ver, its breathtaking beauty poses a minor moral 
dilemma: should onc ruthlessly uprootitfor the sake ofa meaf or leave it for ot hers tosee? 

COMMENTS: It is hard to believe that this astonishing Hericium > with its cascading 
clusters of pristinc" L icicles,”isafungus, It iseasily distinguished from other Hericiums bylts 
white to salmon-buff color, duste red spines, and growth on conifers. Il has long been a 
fa vo rite among nature-lovers and photographers in the Pacific Northwest, but only 
recently has it been recogni/.ed as distinet from the betler known, equally beautiful and 
delicious H. coratloides. Some in ves liga tors* in faet, still consider the two to be the same 
species, Others reserve the namc H. coratloides for a pure white (when fresh) hardwood- 
loving form wilh slightly longer spines (up to 4 cm) and slighlly larger spores. This form 
occurs in eastern North America, but reports of it from the West are bas ed at least in part 
on H. abietis. To complicate matters, it has now been suggested that the name //. corat- 
loides is betler applicd to //. ramosutn , and that the eastern form t rad i lio nal ly called 
//. coratloides should be given a new name, H, americanum! To muddle matters c ven 
more, there are sevcral growth forms of H. abietis, including a very' compaet, scareciy 
b ranchcd onc (formerly //. weirit) that somewhat resembles H . erinaceus, and an exten- 
sively branched one with very short spines (1-5 mm) that mimics H ramosutn (both forms 
grow on conifers, however). Since all of these Hericiums are equally cdiblc, theirexaet 
identities needn't concern you — at least, they don 1 ! conccrn mef 
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Hericium ramosum (Comb Hericium) Color Pia te 164 

FR ETTING BODY 8-35 cm broad and 6-15 cm high when mature, compnsed ofan open 
framework of rather delieate, toothed (spine-laden) branches arising from a tough, 
repeatedly branched rooting base or^trunk"; pure white when fresh, discoloring creamy to 
buff or yellowish-tan in old age. FJesh white. SPIN ES more or less e ven ly distributed in 
lines along the branches {like teeth on a comb), sometimes also in small lufts at the b ranch 
tips; spines rather short{3-l0 mm long or up to 25 mm longin the tufis), SPORE PRINT 
white; spores 3-5 « 3-4 mtcrons, nearly round, smooth or minutely roughened, amyloid. 

HABITAT: Solitary or in small groups on fallen hardwood branches, logs, and stumps; 
widely distributed. Il is said to be the most common Hericium in North America, but like 
the others, is uncommon in ourarea. I have found it in the fail, winter, and early spring on 
dead oak, and I have seen it in the summer on aspen and poplar in New Mexico. 

EDIBILITY: Fdible and ddicious when cooked slowly, but not as fleshy as the other 
Hericiums, 

COMMENTS: Formerly known as H. laeinialum f this lovely species is smaller and more 
delicate than H, abiet is and H. coralhules, with s I ightly $ borter spines and smaller spores. 
Also, the branching is more open and the spines are arranged in lines lengthwise along the 
branches, rather than exclusi vely in tufts, A compact form of this species occ urs, but is rare . 


Hericium erinaceus (Lion*s Mane Hericium; Old Man's Beard) 

FRIJITING BODY an unbranched mass of numerous long, cl o sely -pac ked, icicle-like 
spines hangi ng from a tough, solid , hai ry , rooting cush jon of tissue; 8-40 cm or more broad 
and high when mature; entirely white when fresh, discoloring yellowish to tan or dingy 
ochre in age, Flesh white. SPINES ( I ) 2-5 (7) cm long, soft and pliant when fresh, with 
pointed tips. SPORE PRINT white, spores 5-6*5 x 4-5,5 microns, broadly elliptical to 
nearly round, smooth to minutely roughened, amyloid. 

Il ABIT AT: Solitary {rare ly several together) on wounds ofliving hardwoods or on the cut 
end s of recent ly felied logs; widely distributed. In our area it favors oak and is fairly 
common (for a Hericium) in the fail, winter, and spring; fa ri her north it grows on maple. 

EDIBILITY: Excellent when fresh, but tougher than other Hericiums and sometimes 


I^eft; Hericium ramosum is the most delicate species in it s genus. 1 1 fa vors dead hardwoods, Right: 
Hericium erinaceus has long spines hangingfroman unbranched eushion oftissue. It fa vors 11 ving or 
recently killed hardwoods. 




Hericium erinaceus. Note how long the s pines are in this ratber small spccimen. 


developing a rather sour, unpleasant taste in age, Slowcooking is called for and the base 
should not beeaten— it*s so tough that it'sdifficult to remove from the treewithoutaknifd 

COMMENTS; The unbranchcd white to yellowish fruiting body and long, sJender spines 
distinguish this impressive fungus from its relatives. T Tough hard ly common, it is more 
numerous in our area than the branchcd Hericiums and is one of our most distinetive 
wood-inhabiting fungi. Gigantic specimens weighmg sevcral pounds each are not un- 
common- An unbranched version completely eovered with small skort spines occurs on 
hardwoods in eastern North America, but I have not seen it in the West. 

HYDNUM, DENTINUM, & Allies 
(Hedgehog Mushrooms) 


Medium-siTedto fan-ly large, fteshy, terresiriat fungi withacap and staÉJL. CAPsmouihurcra^ked 
lo conspiciiously scaJy Fie xh firm . usuiiliv brittle , SPJNfiS sofl, brittle. S I Al K een l rul o* olf- 
center, u s ua ih wetFdex'eloped. fleshy but not woody SPQK>: PH INI white ( Dentimtm) or 
brown (fiydmim) Spores snioolh ( Derjtinum), rough to warty orangular (Hydmim). 


HEDGEHOG mushrooms are the best known and most common of the teeth fungi, and 
as a gro up are easy to recognize. The fruiting body has a weli-defined cap and stalk and 
might be mistaken for a gilied mushroorn but for the layer of delicate spines or "teeth” 
on the underside of the cap. Aiso significant is the texture of the flesh; flcshy or firm but 
brittle, rather than tough and p liant or leathery or woody as in Ihc other major genera of 
ler rest ri al teeth fungi ( HydneUum and Phellodon). 

in the small but common genus Dentinum , thesporesare white and smooth, the spines 
white to pale orange, and the cap usually smooth, In the larger genus Hydnum, the spores 
are bro w n a nd warty, the spines are variously colored but usually darker than in Dentinum. 
and the cap is often scaiy. A third genus. Bankera t hasa brownish fruiting body and white 
roughened spores but is relatively rare, at least in ihc West. 

Although there is no doubt as to what hedgehog mushrooms are , there is, as usual, 
cemsiderabte conlroversy as to what hedgehog mushrooms should be called. Some 
mycologists campaign for the use of Hvdnum instead of Dentinum, and the creatkm 
of the genus Sarcodon to account Tor the Hydnums of this book. A “corrcct" classi- 
fication of the teeth fungi may not be essential to your well-bcing (it certainJy isn T t lo 
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mine), but piease bear in mind that the exacting specialists owe their livelihoods to the 
resolution of such matters and that they are doing their best, Givingeven ladt approval 
to one system of elassification at the ex pense of another is Ihus transformed into an act of 
inordinate importance, with the taxonomist's professional reputation at stake. Why they 
can’t arrive at a consensus is anyone’s guess but since when do human beings agree on 
anythmg? I for one find them{ human beings, that is)even more perpiexmgandmystifying 
than mushroomsf 

Dentinums are delicious and a good choice for beginners since nothing poisonous 
remoieJy resembles them. Hydnums, on the other hånd, though sometimes beautiful, 
are mostly bitter^tastingor of unknown edibility. 

Both Dentirwm and Hydnum species are strictly woodland fungi with rather erratic 
fruiting habits. For instance, in February and March of 1975 Dentinums were out- 
rageously abundant on the poison-oak-shrouded hillsides of our Coastal pine forests. 
While barely dentingthe crop I managed to harvest and can over 200 pounds, which I am 
still enjoying today. For se veral years ihereafter, h owe ver, they were practically absent 
in the same area, then produced another stupendous crop in 1981. Similarly, I did not find a 
single Hydnum fuscoindicum in our area until 1979, when it fruited by the dozens under 
tanoak and madrone. Five di sti net i ve hedgehog mush rooms are described here and 
several others are keyed out. 

Key to Hydnum, Dentinum, Si Alli es 

1. Fruiting body(mdudingspines) while topale orange to du II orange, the cap sometimes slighily 

darker; spore print while; spores smooth 2 

L Nol as a bove; some part of fruiting body usually darker (gray, brown, etc.) 3 

2. Cap eonvex to plane or depressed, 2-15 cm broad or more; stalk usually al least 1 cm thick 

/>. repandum & others, p. 61 8 

2. Cap usually umbilicate (with a naveMike central depression) and typically less Ihan 5 cm 

broad; stalk usually less than 1 cm thick O. umbitic&tum (see D, repandum, p. 618) 

3. Spore print while; spilles usually pa le gray or grayish in age; found under con tfers ( usually pine) 

tn castem North America, but rare in the West ......... , . 15 

3. Spore prim brown; spines variously colored but often dark in age; widespread and common 4 

4. Flesh showing distinet violel tints (deep violet to lilae-gray) * , 5 

4. Not as above; flesh white to brownish, vinaccous-buff, etc. ( but may stain purpie when cut) 6 

5. Entire fruiting body (including spines!) violet to deep violet or blackish-violet 

t , , fuscoindicum, p. 622 

5. Nol as above; spines brownish lo cinnamøn-browu with paler tips 

H. cyanellumA //. fuligineo-violaceum ( see H. fuscoindicum. p. 622) 

6. Base f tip) of stalk and flesh within it black to olive-black, olivc-gray, or bluish-green; taste very 

bitter or bitter-fa rinaceous (chew on a piece of the cap) 7 

6. Nol as above; taste mild or bitter * 8 

7. Flesh becoming pinkish or lilac-tintcd when cut; spines whitish or pallid unlil old age 

H . suhincarnatum ( see //. seahrosum gi oup, p. 620) 

7. Not as above /f. scabrosum grøup, p. 620 

8. Scales on cap brown to blackish, usually large and conspicuous even when young and often 

raised or upturned; spines usually brownish at maturity; common . . H. imbneatum, p.619 

8. Not as above; cap usually deveioptng scales only in age and/ ordifferemly colored ....... 9 

9. Cap while and plushlike when young, yellowish or tan in age; spines dull ydlowish or brown 

becoming almosi blackish in old age, growing under hardwoods in easiern North America 
, . H. cristutum 

9. N ot as above * T . 10 

10. Base of sialk usually while from coaling of mycelium; fruiting body often large, thick- fles hed. 

buff to tan to yellow-brown, o range- brown, or emnamon; cap usually with small flat te ned 

scales H. catvatvm group & others, p. 621 

10. Not as above . . .......... * 11 
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11, Fruitmg body de vetoping greenish-olivc tones in oid age or when dricd; flesh often becommg 

greenis halso; not common ILfumoiutn 

I I , Not as above 12 

12, Flesh staining lilac t purplish, purple-gray, pmkish, or vinaeeous when cut (quickly or quite 

slowly) and/ ur frniting body olien with vinaceous or purplish trnis; widely distribuied but 
especially common in ihe West 13 

12. Nol as above; cap pale todulJ brown ordark reddish-brøwn, quite hard and woody when dricd, 

f airly common under conifers in eastern North America, also reported from the Pacific 
Northwest and California //. s tereosareinon 

13. Cap smooth to felty or conspicuously cracked but nol iruly scaly, rcddish-brown to grayish- 

brown, vinaoeous, grayish, or darker; tasie mdd to somewhal fannaceous or occasionally 
biller 14 

13, Cap usually whh scales, brownish-orange to dark brown, grayish-brown, or pi nkish- brown; 

laste usually bitter //. subincamatum < ce H. stabrvmm group, p. 620) 

14 Ca p a nd s la 1 k of 1 len wi t h vi naceous o r p u rp I ish t i n I s; ca p ofte n co ns picu ous I y c ra c ke d ( areo la le ) 
in age; conunon in western North America . . //. rimosum (see H . scabrosum group, p, 620) 

1 4 , Cap grayish lo grayish-brown or reddish-brown, smooth lo mm ute ly areolate {cracked ) in age; 

w idesp read but not common (at leas t in West) H. laevigatum \ see H. seahrosum group, p. 620) 

E5. Cap some shade of brown at maturity ( the margin often paler), not normally scaly hut usually 
with needles and other debris adhering to ihc surface; found under conifers (usually pine) in 
eastern North America, but rare in West Bankem fuligineo-alba 

15, Not as above; cap more or less grayish-brown, often cracked or sealy in age; widespnead but 

not common Bankera carnow( B. vioiescens?) 

Dentinum repandum Color Plafes 161 , 162 

(Hedgehog Mushroom; Pig’ s Trotter) 

CAP 2-17 (25) cm broad, broad ly convex to plane ordepressed, the ma rgin often wavy or 
deeply indented and at First in rolied; surface dry, more or less smooth, bul sometimes 
cracking into scales in age; pale flesh-color lo pale or duli orange, orange-tan, salmon, tan, 
o r pa 1 e ci n na m o n l o redd is h- la w ny ( bul w hit e to c reamy i n var. album ) ; b ru i sed a reas ofte n 
darker orange. Fleshthick, occasionally zoned co nccnt rical ly, firm, brittlc, white., usually 
discoloring ydlow lo yellow-ochre or orange-brown when bruised; odormdd. taste mild to 
somewhat bitter or peppery. SPIN ES 2-7 mm long, whitish to y ellow ish, salmon-buff, or 
pale orange, br uising dark orange to ochraceous; siender, brittle but so ft, usually 
dectirrent. STALK 3-10 cm long, (0.5) 1-3 (5)) cm thick, central or off-center, equal or 
enlarged below or occasionally tapered downward, firm, white or coiored like cap but 
usually paler; bruismg ochre to dark orange-brown; smooth ordowny at base. SPORE 
PRINT white; spores 6.5-9 x 5.5-8 microns, broadly dliptical to nearly round, smooth, 

HABITAT: Solitary, scaltered, gregarious, or in troops on ground under both hard- 
woodsand conifers; widely dist rib uted throughoutthenorthtemperatezoneandprobably 
the most common of all the teelh fungi. In California it fruits throughout the mushroom 
season but develops slowly and normally does not peak until the late winterorearly spring, 
when the witd irises arc in bioom (see Color Plate 161) and most other fungi have long 
since rotted away. In our area it favors fem, bram ble, and poison oak Ihickets under pine; 
in ihc Pacific Northwest and Rocky Mounlains itgrows under a w ide range of conifers, 
and in eastern North America it is often common under oaks in the summer and falk 

EDI Bl LIT V: Edible and choicel It is comparablc lo the chantereile in color, texture,and 
flavor, and like that species is usually maggot-free. It is easier to clean, howcvcr,and is also 
easier to recognize.The peppery taste (if present) disappears in cookmg. IFs superb in 
casseroles, lomato sauces, or sauteed with sour cream, bul should be cooked slowly and 
lengthily to make it tender Bc careful to keep the spines ctean while picking theml 

COM MEN TS: Also known as Hydnum repandum f this late bloomer resembles a duli- 
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colored chanterclle when first spottcd amongst the necdles and humus, However, the 
whitc to pate orange spines on the underside of the cap immedialely distinguish it, makingit 
onc of the safest of all edibte mmhrooms. The cap color, though variable, is typically some 
shade of pale orange to pmkish-orangc to reddish-tan, with wounded areasdarker orange. 
The white form (var, album) does not seem to oceur in our area, but is co mm on fart her 
north underconifers, espccially Silka spruce. O 4 her species: Var . macrosporum has larger 
spores but is otherwise simdar; D. umhiiicatum is a closely related, equally cdiblc conifer- 
lover with a smaller (usually less than 5 cm) umbilicate cap, asiimmerstalk(typically less 
than l cm), and larger spores, ft is simdar in colorand widely distributed, and sometimes 
mingles with D. repandum. Two cdiblc whitc or whitish Southern species should also be 
mentioned: a/bomagnum and D. albidum. The first has a mild taste and non-staining 

Oesh, while the latter has an acrid taste and smaller spores. 


Hydnum imbricatum (Shi ngled Hedgehog) Color Plate 159 

CAP 5“20 cm broad, convex toplane orcentrally deprcsscd;surfacedry, bufftopale brown 
or dul! reddish- brown, but covercd with large, coarse, broad. rassed or shingle-like, 
darker brown lo ncarly black scales that arc often uplurned in age; becoming darker 
brown throughout mage and sometimes crack mg, with the scales sometimes wcaringoff 
excepc at the center. Elcsh thick, firm but brittlc; pallid to grayish, tan, or brownish; odor 
mild or when dry somewhat smoky or chocolate-likc; taste mild to bitter. SPIN ES pale 
brown or grayish or pallid becoming dark brown in age, 2-15 mm long; soft, brittlc, often 
slightly decurrenL STALK 4-10 cm long, 1.5-3. 5 (5) cm thick, central or off-ccnter, olien 
cnlarged below; some shade of brown, often hollow r tow r ard the top in age; usually more or 
less smooth, SPORE PRINT brown; spores 6-8 * 5-7 microns, ncarly round but promi^ 
nentty warted ( a n g u la r-nod ulosc or shapcd like a Måltese cross). 

HABITATrSolitary to gregariousonground in woods; widely distributed— it is probabl) 
ihe most common Hydnum in North America. In many regions it is abundant under 
conifers in the late spring, summer, and fali. In our area it occurs under hardwoods in 
the late fail and winter, but is rare. I have seen enormous fru i tings under spruce and fir. 

EDIBILITY: Edible, but of poor quality. Many collec tions have a bitter taste and par- 
boiling does not necessarily help, plus it ca uses ind igestion in some people, The European 
version is apparently better becausc it is often sold in markets there. 


Hydnum imbricatum is easily told by the large brown to blackish scales on the cap, which make it look 
like a charred macaroon. See color plate for close-up of spines, which range from grayish to brown. 
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COMMENTS: Also known as Sarcodon imbricotum, ibis arres ting hedgehog is easily 
identified by the prominent brown to blackish scales on its cap. The stalk base is not olive- 
black as in the H. scabrosum group, and thecap isscalicr — even when young. In old age the 
central depression of the cap may become perforated, he.Join up with the hollow in the 
upper portion of the stalk, For similar species, sec the H. scabrosum group. 

Hydnum scabrosum group (Bitter Hedgehog) Color Pia te 165 

CAP 4- 14 (20) cm broad, c on ve x to plane or slightly depressed; surfacedry t at first smooth 
bul soon bccoming cracked and scaly, the scales cinnamon-brown to reddish-brown 
bccoming dark chocolate-brown to vinaceous-brown at maturity and the background 
dingy yellowish -brown or darker. Flesh ihick, brittle, firm, white or buff, but olive-gray 
to oli ve-hlac k in base of stal k; odor farinaceous or smoky; taste strongly bitter and , oraci id 
to farinaceous. SPIN ES often unequai in length, 2-10 mmlong, pallid or buff, darken- 
ing to tan with paler tips, then darker brown in old age; usually slightly decurrcnt.ST ALK 
2.5-J0 em long, 1-3,5 cm thick, usually tapered below, central or off-center, often curved, 
flesh-coior bccoming brown or dark brown in age, the base blackish-olivetograyish-olive, 
olive, or dark bluish-green; firm, solid. SPORE PRINT brown; spores 6-7,5 * 4-5,5 
microns, elliptical to round, prominently warted. Cap tissuestainingbluc-grcen in KOH. 

HABIT AT: S oli ta ry to scatlcred or gregarious on gro und under conifers or so me ti mes 
hardwoods; w idely distributed. It is fairly cornmon in the late sommer and fali in the 
Pacific Northwest and northern California, but rare in our area. 

EDIBILITY: Unequivocally and indisputably inedible due to the awful taste. 

COMMENTS: The scaly red dish- brown to brown cap, blackish -oli ve to bluc-grccn stem 
base, and bitter taste distinguish this species from most other Hydnums. The scales arc 
usually quite conspicuous, but not as large as those of //. imbricatum. H. fertnkum is a 
very similar species with a scaly red dish -brown to brown cap and blackish stem base. 
Howevcr, il does not stain blue-green in potassium hydroxide (KOH) and it has an even 
more intensdy biller taste. It grows under both hardwoods and conifers and is wide- 
spread. Three other somcwhat similar species are quite cornmon in the West: H. sub- 
incarnatum is usually bitter-tasting and simiiarly eolored or more vinaceons, but its fiesh 
usually stai ns pinkish or lilac when cut, i ts spines are pallid or whitish bccommgbuff or pale 
brown only in old age, and its stalk base may or may not bc olive-tinted. In California it 
grows under both hardwoods and conifers, sometimes in the company of //, scabrosum. 
H. rimosum (sce photo below) is also similar, but has a more or tess mild (or rardy slightly 

Hydnum rimosum (set eomments under H scabrosum group) is not nearly as scaly as //. imbricatum* 
but the surface of its cap often cracks in age. 
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acrid) taste, is not normally olive at the stem base, and hasa vinaceous- or purple-iinged 
cap that usually dcvelops cracks in age but is not scaly when young. Il is fairly common 
under conifers in the Pacific Northwest, and 1 have found it in our area in thc winter and 
in the Sierra Nevada in the spring. Finally, there is H, taevigatum, a w idesp read but 
infrequently-encountered species that has a smooth to minutcly cracked cap and, like 
//. rimosurn ; often stains purplish when cut open. None of these are worth eating. 

Hydnum calvatum group (Robust Hedgehog) 

CAP (5) 10-25 (35) cm broad, convex to nearly plane or somewhat irregular; surface d ry, 
soon breaking up into small, flattened scalesand usually cracking in age; creamy-buff to 
yellowish-tan or pak cinuamon-brown, the scales slightly darker and becoming brownish 
wherc bruised; margin often lobed. Flesh very thick, firm, pallid to pinkish-buff or pale 
brownish, or grayer near the spines; odor and taste variable: mild to spicy-f rag rant to 
farinaceous. SPINES pallid, soon darkening to brown orgrayish-brown, thc tips usually 
paler; 2-12(15) mm long, usually very urte ven in ienglh or many aborted or fused togelher 
or forked or with small swellings; sometimes decurrent. STALK 2-9 cm long, 2-4 (6) cm 
thick, central or off-center, usually narrowed at the base and sometimes rooting, solid, 
firm, colored hke cap or slightly paler, the base often whitish from mycelium. SPORE 
PRINT brown; spores 4-5.5 * 3-5 microns, nearly round to elliptical but prominentiy 
warted (angular-nodutose). Cap surface staining blue-grecn to ohve-black in KOH. 

H ABIT AT: In groups or dumps, often with small or aborted fruiling bodies present, on 
ground in mixed woods and under conifers; known only from western North America. 
Tve found il in August under spruee in New Mexico; it is also fairly common in Oregon. 

ED I BILI TY: Unknown — but fleshy enough to warranl cautious expe rimen tat ion. 

COMMENTS: The large size, thick flesh, tendency to grow in groups or dumps, whitish 
stalk base, and presencc of small appressed (flattened) scales on the cap distinguish this 
species from most other Hydnums. Thecolorisneverasdarkasthat of H. imhrkatum , nor 
the cap as coarsely scaly; thc stalk is not olive or bluc at thc base as in the //. scabrosum 
group. A si milar species, //. crassum, is slightly brighter in color, has larger spores, and 
ils flesh may stain yellow-green when cut. Its cap surface stains brownish in KOH and 
it also occurs under conifers. A somewhat similar and widespread species, H . mar- 
tioflavum, has bright ri nna mon- o range spines when young and a cinnamon to tawny cap. 


Lefl: Hydnum calvatum group. Nole small flattened scales on cap. Hi glit; Underside of Hydnum 
fmi omdit um (&ce description on p. 622). Enlire fruitmg body isdeep purpie to black in this beautiful 
and unmi stak able hedgehog mushroom. 
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Hydntim fuscoindicum (Violet Hedgehog) 

CAP 4-18 cm broad, convex to plane or centrally depressed; su rface dry, at first smooth 
but usually cracking to form scales in age; violct-black lo bluish-black, black, or raism- 
colored; margin often somewhat paler or purpier and wavy, Flesh Ihick, firm but brittle, 
dccp slate-purple or violet; odorand taste mild to somewhat farinaceousorcinnamon-like. 
S PIN ES deep violet to deep bl u i sh- vi olet to deep lavender, the tips usually paler or lilac; 
soft, brittle, 2-6(15) mmlong, usually dec urrent. STALK 2-10 cm long, 1-2 (3,5) cm thick, 
equal or more often tapered below, central or off-center, firm, colored more or Jess like the 
spines (deep purplish), SPORE PRINT brown; spores 5-7 * 4. 5-6.5 microns, broadly 
elliptical to nearly round, prominentty warted, 

HABITAT: Widely scattered to gregarious on ground in woods; locally common but 
erratic in its fruiting behavior absent some years and a bunda nt ot hers; known only from 
western North America. In our area it fruits in the fali and winter under tanoak and 
madrone at higher elevations in the Coastal mountains; in the Pacific Northwest, however, 
it favors conifers, especially hemlock and pine. It isyetanotherexample of aconifer-lover 
that crosscs over to tanoak-madrone(others include Armiltaria ponder osa, Camharellus 
subalbidus, Hygrophorus ch ry sodon, and Trick oloma aurantium), 

E DIBI LITY: Not recommcnded. Although not exaetly bitter-tasiing, small pteces whieh 
1 sampled causcd a peculiar burn mg sensation in the back of my throat. It would be 
interesting to see what color it yields as a dye. 

COMMENTS: The striking deep violet color, whieh is reminiscent of Cortinarius vio- 
iaceus t sets apart this attractive Hydnum (see photo at bottom of p. 62 1 ). Its color makesit 
hard to pick out in the forest gloom, and even the most eagle-eycd Hydnum- hound islikely 
to miss it orelse mistake it foran old, blackened Russuia albonigra, P helt odon aira tus is 
somewhat similar, but is bluish-blaek and mueh smaller and ioughcr. Othcr purplish 
Hydnums include: H> cyaneUum, with a similarly colored cap bu tpa ler (*1i Ja c-gray”) flesh, 
a bitter taste, and cinnamon-brown spines with whitish tips(it was originally desen bed 
from California, but I have not seen il), H . fuUgineo^violaceum, with a vinaceous-brown 
cap, brown or cinnamon-brown spines, an acrid taste, and gray flcsh in the base of the 
stalk; and H. rimosttm(stæ eomments under the H. scabrosum group), whieh is vinaceous- 
brown to vinaccous-buff rat her than deep purpie. 


HYDNELLUM & PHELLODON 


Small lo rncdmm-largc, lerrestriat fungi with a cap ard slaJk (of somelimes sevcral cap). CAP 
cokimnar to top-shsped becoming plane, tfepressed, or irrcgular, often spongy or felty when young 
and often tumpy, pitted, or r idged m age, Flesh tough; spongy to f\b rous; ptiant or woody, of ren 
duplex. SPINES lypically sho n, often biuni; variously colored. STALK central or off-center, 
somcLtmcs ncarly absent: tvugh or n aody. conLmuous w il h cap. SPORE PR I NI brown ( Hyd - 
netiumjor w hue f Phelludon). Spores roughened by warts or spines. 


THESE lough or woody, lerrestrial teeth fuogi oceur primarily in coniferous forests. 
They have botha cap and stalk. but the latter issometimes present only asa pooriy-defi ned 
tapered base. Many species have the general aspect of a polypore, but a doser look reveals 
the presence of spines rat her than pores on the underside of the cap, although the spines 
are soroetimes so short and blunt t hat they look like min ute warts. 

The fruiting body develops and decays over a long period of time, frequently engulfing 
needies, twigs, and ot her debris in the growth proccss. li there is a dry spell, growth may 
ceasc, then begin anew around the margin of the cap tvhen it is dampagain. As a result the 
cap frequently has an irregular or somewhat missha pen appcarance; se veral caps may fuse 
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together or afise in a rosette from a common stem, and their surfaces are often pitted, 
rid ged t or lumpy. This indeterminate growlh pat tern plus the tough and pfiant tofibrous 
or woody texture separate HydneUum and Phellodon from the fleshier, more brittle 
hedgehog mush rooms (Hydnutn and Dentinum). In many Hydneilums and some Phello- 
dons the cap is spongy or felty to the toueh when young or actively growing, and is 
sometimes beaded with colored droplets. However, beneath or within the spongy-felty 
outer layer there is a tougher. corky or woody-fibrous core, particularly in the stalk- The 
flesh thus has two distinct layers of difTerent textures, i.e., it is duplex. 

HydneUum contains aboul 50 species in North America. They are medium-sized to 
fairly large and have brown spores. Phelhdori includes only a handfnl of species, but some 
of them are quite common. They are distinguished from HydneUum by their white spores 
and smaller size. Neither genus is common in our area but both are prominent farther 
north. Because of their indeterminate growth most species vary tre mendo usly in their 
appearance accordingloenvironmentalconditions. It istherefore imperative, when using 
the following key, to have several spec imens in hånd if at all possible. Seven species are 
described fully and others are keyed out All are much too tough and / or bitter to eat. 

Key to HydneJ!um& Phellodon 

1 . Flesh in the cap and/ or stalk black or tinted or zoned (lined J wiih blue nr violet ( purple-black, 

bl uc-g ray, etc , ) wh enfruiting body is cut i n half le n gth w i se 2 

L Not as above; flesh orange, cinnamon, brown, or shades thereof 9 

2 . Flesh rn lower half of stal k icddish-ora nge to bright rusty-brown orsalmon; flesh in cap usuall} 

zoned with brt>wn and blue or niauvef sometimes fai ntly) . . . H . caeruleum & olhers, p. 625 

2. Not as above . . . . - * 3 

3. Spines bright blue to dark blue; stalk with a swollen buricd base or “tuber”; found in eastcrn 

North America; rare ........ H* scieropodium 

3, Not as above - ■ - 4 

4. Flesh in lower halt of stalk bluish-blaek to purple-black; cap whitish to yellowish to lan or 

violet-tinged when fresh; odor often fragrant H. suaveolens & others, p. 624 

4. Nol as above . 5 

5. Flesh black to grayish-blackfnot blue or viokl-tmted) in both cap and stalk; spore print white 

(when obtainable); found mainly from the Rockies eastward P. niger(scc P. atratus , p. 629) 

5. N ot as a bove 6 

6. Cap ralher small (5 cm broad or tess); stalk siender (averaging 3-5 mm ihiek); spore print 

white * ---•**•**-• 7 

6 Cap medium-sized to rather laige (usually 4 cm broad or more), stalk usually thicker; spore 

print brown ...... ........ . — E 

7 r Flesh purpie -gray to purple-black, cap lypically dark brown to pur pi ish-gray with a pale margi n 

P. metaleucus ( see P, atratuw p. 629) 

7. Flesh purple-black lo bluish-black; cap more or less same color P atratus, p, 629 

8. Found in eastem North America; fruitmg body slate-gray to black . . 

H. uigettum I see P. airmus, p. 629 ) 

8, Found maml> from the Rock\ Mountains westward; flesh and, or cap usually with some 

blue ur violet tones ............ //, cyartopvdiu/tt & f/, regium (sec H. caeruleum. p. 625} 

9. Spines bright ycJlow at least at the tips; cap usually with bright yellow lo olive-yellow tones at 

least at the margin; found in eastcrn Norlh America H, geogenium 

9. Not as above Kl 

10. Flesh yellow-orange to bt ight orange, rusty-ora nge, or reddish-orange , at least in the stalk; cap 

and/ or spines often show mg same colors 1 1 

10. N ot as above 12 

1 1. Flesh in cap and stalk orange to orange-red or rusty-cinnamon; cap surfaee with cinnamon, 

orange, or rusty-einnamon tones, at least in age H. aurantiaeum & ot hers, p. 626 

1 1 , Flesh in eap duller ( mauve, gray ish, bro wnish, etc.); cap surface also ty pically d uller 

H. caeruleum Ål others, p. 625 
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12. Odor sweel and/ or taste of flesh very acrid ( peppe ry); cap beaded with bright red to dark red 
d roplets in wel weather H, peckiiSc others, p. 627 

12. Cap not beaded with red dropjets, or tf so t hen taste not typically aerid nor odor sweel ... 1 3 

13. Cap usually small (6 cm or Jess), sialk often siender (le ss than 1 cm thick); spore print vhite 14 

13. Mature cap often more than 5 cm broad; stalk often thick; spore prim brown or bi owmsh 15 

14. S pi nes pale cinnamon to brown at maturity; cap usually zoned P. tomenfosus, p. 628 

14. Spines grayish at maturity P. conffuens{see P. tamentosus . p. 628) 

15. Stalk cxud irtg yellow juice when brok en or crushed ( if fresh); cap pa le lo dark brown* or sumo 

times aiso with ydlow-brown tones and exuding a browmsh juice when fresh . . tf. mirabik 

15. N ot as a bove !6 

16, Cap smooth or radially rid ged but not Jumpy, warty, or spongy, often zoned concentricaJJy(see 

CoJor Plate 157) with various s hades of brown, ein na mon-bro wn p pinkisb-brown, etc.; italk 
not spongy or bulbous H . lonatum (scc H. $crobiculaium t p, 627) 

16. Not as above 17 

17, Associated with hardwoods (mainly oak) in eastern North America 18 

17, Associated principally with conifers; wide! y dist rib uted 19 

18, Stalk ve ry spongy and swollen or bulbous; cap and stalk brown to rusty-brown orcinnamon- 

brown and finely hairy or velvety; common H. apøngiofipez 

18. Not as above; cap very dark brown to blackish in old age ti. piperatum 

19. Cap sometimes beaded with pmkish dropleLs in wet weather; od or typically mild or famt but 

not fannaceous; common under pines in northeastern North America 

, - H . pineticøfa (see H. peekii, p. 627) 

19. Cap sometimes beaded with red to dark red d roplets in wet weather; od or usually farinaccous; 
widely distributed under various conifers ti. serobkulatum & others, p, 627 


Hydnellum suaveolens (Fragrant Hydneilum) 

CAP (3) 5-15 (30) cm broad when mature, top-shaped becoming plane to somewhat 
depressed. often with needks or otherdebris incorporated i nto it; surface white and thinly 
feky or velvety at first. often bumpy and/ or pitted in age, soon becoming yellowish to tan, 
brownish, olive-brown, or viølet-gray from the center outward (margin often paler); 
usually staining brown where bruised. Flesh duplex, wh 1 1 1 sh to yellowi sh- b uff zoned with 
blue lines in the cap, entirely deep blue to purple-black in the stalk; odor oflen strongly 
fragrant (like anise or peppermint), SPINES whilish to creamy when young, becoming 
grayish-brown wiih pallid tips in age, shorl (up to 3 mm long), irregularly decurrent. 
STALK 1-5 cm long, 1-3 cm thick, central or slightly off-center. very tough, the base 
usually swoMcn, rooting; grayish-blue to bluish-black. SPORE PRINT brown; spores 
4-6 11 3-4 microns, elliptical to nearly round, prominently warted, 

HABIT AT: Soliiary to gregarious or in fused clusters under norihem and montane 
conifers, late summer through early winter; widespread but especially common in the 
Rocky Mountains. I have seen large frui tings under spruce and fir in idaho and New 
Mexico, but have yet lo find it in ourarca. 

EDIBILITY: Unknown, but mueh too fibrøus to be worthwhilc. 

COMMENTS: The blue-lined flesh in the cap and blue-black flesh in the stalk plus the 
flagrantly fragrant (fragrantly fla grant?) odor make this an easy species to identify. In 
some collections the fragrance is absent, but in others it is overpowering I oncc had to 
remove iwo specimcns from my car because their aroma was so heady! //. peekii is often 
fragrant but mueh di ffe rent in color, while //, caeruleum shows orange-red flesh in the 
stalk. Other species; //. c ment am, described from Nova Scotia, has a ment hol odor, 
but when young and fresh its cap has red d roplets and it spines are lilac- or bluish-tinged. 




Hydnelium caeruleum. Nole the conspicuously zorted Oesh in the siiced specimen at left. 


Hydnelium caeruleum (Blue-Gray Hydnelium) 

CAP 3-12 (17) cm broad, often with teaves or needles incorporated into it; iop-shaped 
becoming plane or slightly depressed; surface felty or vel vety at first, øf ten bum py and / or 
pitted in age and with matted hairs; mauve to pale blue, whitish, or tan when young, 
becoming light to dull dark brown or c ven blackish from the center outward (often a 
mixture of these colors), the soft, felty growing margin white or pale blue to bluish-gray. 
Flesh duplex: upper or outer laycr spongy, inner core tough and fibrous; zoned variously 
with bluish* bluc-gray, mauve T and brown in the cap; brighi rusty-colored lo orange-red 
i n stalk; odor and taste fannaceous. SPIN ES whiiish w'hen young or tinged blue, becoming 
brown to dark brown with pallid tips in age; rather short (1-5 mm long)* often decurrent. 
STALK 2-9 (12) cm long, 1-3 cm thick, central or off-center, very tough, often rooiing 
deeply in humus; equal orthicker ateitherend, buff to brown or orange- brown, but usually 
covered wiih debris. SPORE PRINT brown; spores 4.5-7 * 3.5-5 microns, nearly round 
to el li p tica land irregularly lobed or warted. 

HABIT AT: Sotitary lo gregarious or in fused clusters on ground in woods; widely dis- 
tributed. It is common in the Pacific Northwest under pines and other conifers, hut in our 
area I find it under oak, tanoak, and madrone, usually early in the fall. 

EDIBILITY: Indisputably inedible. 

COMMENTS: Like most Hydnellums this species develops over a period of several weeks 
and imdergoesa numbe r of confusing color changes. Young specimens are more or tess top- 
shaped, and have a thick, felty cap margin that shows white and/ or bluish tints. In age, 
høwever, or afler being battered by rain, the cap becomes dcpressed (wouldn't you?), the 
margin tluns out, and the color becomes darker or duller brown, However* the bluish lines 
in the flesh of the cap (thøugh sometimes faint) and the bright rusty- lo orange-red flesh 
in the stalk (which distinguishes il from //, suaveolens) are fairly constant characters. 
Other species: H. ferrugipes of eastern Norlh America has an orange-red stalk, but fa vors 
hard woods, H. cyanopodium has a vinaceous-bluc cap shading toward lavender (or 
whitish at margin) that is often beaded with red droplets in wet weather, flesh that is 
zoned bluish-black, and spores shaped like jacks. H. regiam often forms compound 
fruiting bodies (with several caps); its cap is violet-black with a paler margin and the flesh 
is brown to pale orange in the stalk and brownish to grayish with violet tones in the cap. 
The latter two species occur under cortifers (mainly spruce and pine) in northern Cali- 
fornia, the Pacific Northwest, and the Rocky Mountain region. 
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Hydnetlum aurantiacum looks like a terrestrial polypore, but has minute spines on underside of cap 
instead of pores. Lumpy specimen on right is yoting and actively growing. 


Hydnellum aurantiacum (Orange Hydnellum) 

CAP 3-15 cm broad, columnar orsomewhat top-shapcd becoming plane or depresscd in 
age; often with pine needles and other dcbris incorporated into it; surfacc velvety and 
suedelike wben fresh and often roughened by projeeting knobsand lumpswhen mature, or 
in somc forms with radiating ridges; white whcn young or on actively growing margin, 
otherwise orange to rusty-orange to rusty-cinnamon (or mixture of thcse colorsf and 
eventuaUy darker (brown) in old age. Flcsh thick, tough and corky exccpt for frequent 
prescnce of a spongier outer or upper Iayer; orange to rusty-cinnamon to o range- red in 
both the cap and stalk; odor mild, taste bitter to farinaccous. SPINES short and blunt 
(1-4 mm long), whitish to grayish or orange, becoming brown in age with the tips often 
paler STALK 2-6 cm long, 1-3 cm thick, usually central, very tough or woody, equal or 
tapered downw'ard or in one form cnlarged at base; orange to bright rusty-cinnamon 
becoming dark brown in age, with a large mat of pine needles and debris usually stuck to 
the base. SPORE PRINT brown; spores 5. 5-1. 5 * 5-6 microns, nearly round, promi- 
nently warted. 

HABIT AT: So lit a ry or ingroupson ground under pinesand otherconifers, someti mes also 
in fused clusters; widely distributed. It is one of the two most common Hydnellums in our 
arca (from late fall through early spring), but does not often occur in large numbers. 

EDIBIL1TY: Unequivocally inedible. 

COMMENTS: The tough texture, knobby or lumpy cap surface, and bright orange to 
rusty-cinnamon colors of the cap and fiesh are the faliiblc ficldmarks of this speciesand its 
cl ose relatives. It never cxudes the red d roplets character is tic of H. peckii, but might be 
casually mistaken for a polyporc such as Phaeolus sekweinitziL However, a dosc look 
at its underside re veals the presence of small “teeth” instead of pores. Closely relatcd 
species include: H. compiectipes , usually with many cap s fused to form large, complicated 
masses or rosettes, found in the Pacific Northwest under comfcrs;//. conigenum, with ve ry 
thin fiesh in the cap, also found under cønifers; and H.ferntgipes and H \ earlianum t found 
under hardwoods in eastern North America, the latter with a nearly smooth cap. 
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Hydnellum peckii Color Pia te i 60 

(Strawberries and Cream; Bleed ing Hydnellum) 

CAP 2.5-15 cm broad, often with needles and otherdebrisincorporated intoit; top-sha ped 
becoming broadly convex to plane orfinally depressed; surface felty or velvety and white 
to pink in y oung specimens or on actively-growing margin; in age becoming nearly ha irless 
and lumpy or jagged with projecting nod ules, and often ridged and/ or pitted; darkening 
to brown, dark brown, or vinaceous-brown from the center outward and almost entirely 
these colors in o Id age; beaded with or exuding brighi ruby-red to dark red d ro plets when 
fresh and moist, Flesh in both cap and stalk tough and fibrous-corky, faintly zoned; 
pinkish-buff to cinnamon-brown, dark reddish-brown, or dingy brown; odor mild to 
fragrant or pungent; taste typically extremely acrid (peppery). SP1NES rather short (1-6 
mm long), duli pinkish becoming brown or purplish -brown, often with paler tips; some- 
times decurrent. STALK 0.5-75 cm long t 1-2 (3) cm thick, central or off-center, equalor 
tapered below and sometimes rooting, or occasionally swollen at base; felty or velvety 
and colored more or less like cap or da rker; solid , tough or woody . SPORE PRINT brown; 
spores 4. 5-5. 5 * 3. 5-4.5 microns, round or nearly round, prominently warted. 

HARIT AT : Solitary to scattered , gregarious, or in fused clusters on ground under conifers; 
wid elyd ist ri but ed, but particularly common in the Pacific Northwest in the la te summer 
and fall. Fve recorded only one questionable collection from our area, but have seen it 
fart her north under pine and fir. 

EDIBILITY: Indubitably med i ble due to the burning-acrid taste and tough, corky texture. 

COMMENTS: The bright red droplets that ding to the surface of the cap in moist weather 
rnake this a striking and easily-idcntified mushroom (see color platel). As in other Hyd- 
nellums, the cap varies cønsiderably in color and texture according to age and environ- 
mental cond ilions. When young, white, and beaded with droplets it looks likea Danish 
pastry topped with strawberry jam. Older, battered specimens, on the other hånd, are 
scarcdy recognizable and easily confused with other species. Intermediate stages are 
typically brown or dark reddish-brown with a white to pink, beaded margin. Ot her species 
exuding red droplets in wet weather include: H. diabolum, very similar if not the same, 
with a hairier cap at maturity and stronger odor; and H. pineticola, common under pines 
in northeastern North America, with a rather unpleasant but not acrid taste and a cap thal 
sometimes has pmk droplets. See also H. scrobiculatum , 

Hydnellum scrobiculatum (Rough Hydnellum) 

CAP 3-10 cm broad, more or less top-sha ped when young becoming plane to depressed in 
age, sometimes with smaller caps on top; surface usually roughened and irregular from 
numerous pits and projecting warts or blunt spikes, often also with radial ridges; pallid 
to pale salmon-buff or pinkish and plushlike or feky when young or on growing margin of 
older specimens; darkening in age from the center outward to buffy-brown, then duli 
cinnamon and finally darker brown, but lackmgconspicuousconcentriczones; sometimes 
beaded with dark red droplets when young a nd moist, and bruising reddish-black to black 
when rubbed, especially at margin. Hesh zoned, sometimes also with white dots; usually 
duplex, the upper layer spongy when fresh and colored tike cap, the lower layer or core 
brown to dark reddish-brown; often exuding dark red juice when squeezed (if moist and 
fresh); odor and taste mild tofarinaccous. SPIN ES short (I -5 mm long), usually decurrent, 
sometimes fused; pallid or colored like cap margin, becoming buffy- brown tocinnamon- 
bro w r n and finally purpie- ordark brown in old age. STALK I -4 cm long, G, 3- 1 .5 cmthick, 
usually tape red downward but often with a swollen, bu ried, spongy base; central or off- 
center; tough; cinnamon- brown or colored more or less like cap. SPORE PRINT 
brownish; 4.5-55 (7) * 35-5 microns, elliptical to nearly round, prominently warted. 
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HYDNACEAE 


HA BIT AT: Scattered to gregarious or in fused elusters in woods, usually associatcd 
with conifers; widelydistributed and sporadically common in some regions. Jtcanbefound 
nearly every fali in the Pacific Northwest and extends into northern California, hut occurs 
very rarely Lf at all in our area. 

EDIBILITY: lncomparably inedible. 

COMMENTS: This species is rather hard to characterize, as evidenced by the lengthy 
description. It is best recognized by its irreguiarly roughened cap with pits, radial ridges, 
and spikehke projections, plus the overall cinnamon to browncolor with a pinkish growing 
margin that darkens when bruised. When beaded with red droplets it can he confused with 
H , peckii. but is not as peppery-ta sting as that species and usually hasa buried, swollen 
“tuber" on the stalk. When older it can be mistaken for various other brownish to reddish 
Hydnellums. H, zonatum (-H, scrohkutatum var . zonatum, H. concrescerts— COLOR 
PLATE 157) is a closely related, similarly colored species with a smooth or radially cor- 
rugated (but not lumpy)cap that is usually zoned concenthcally(at least somewhat). Itis 
quite common under hardwoods in eastern North America but also occurs on the west 
coast both in its normal form and a diminutive one whose cap is 4 cm broad or less. Both 
H. zonatum and H. scrohicuiatum are quite distinet in their typical Forms, but appear to 
intergrade. Other similar species: H. subsuccosum rcsembles /f. zonatum, but is more 
irregular in shape and juicier when fresh, and exudes a pinkish to reddish juice when 
squeezed; it also has yellowssh-gray toyellow-green mycelium al the base of the stem and its 
cap is often flecked with yellowish spots or particles. M. eumulatum has many caps built on 
top of one another, and little or no stalk. Both of these occur under conifers. 

Phellodon tomentosus (Zoned Phellodon) 

CAP ! .5-4 (5.5) cm broad, often fused with oihers, plane to depressed or broadly funneb 
s haped; sur face dry, smooth to rid ged or corrugaled, minutely hairy (tome nto se), white 
when very young, soon becoming concentncalfy zoned with yellow-brown, cinnamon- 
brown, darker brown, etc*, the growing margin usually remaining white and feity to the 
touch, but bruising brownish. Flesh thin, leathery and fibrous, brownish (darker browm 
in stalk); od or usually fragrant (like fenugreek); taste mild or slightly bitten SPIN ES short 
(1-3 (5) mm), crowded, delicate, whitish becoming pale cinnamon to brmvn with paler tips; 
slightly decurrent. STALK 1-5 cm long, 2-5(8) mm thick, usually central, equal or tapering 
downward, colored more or less like cap, arising from spøngy pad of brownish mycelium. 
SPORE PRINT white; spores 3-4.5 micro ns, round or nearly round, minutely spiny, 

HABITAT: Scattered to densely gregarious orclustered (se ve ral caps often fused together 
but the stalks usually separate) under conifers; wide ly dist ri buted and fa irly common. 1 
have found it in Mendocino Cøunty, California, in the fali and carly winter, and it is some- 
times abundant in the Pacific Northwest; just how far south it occurs is unclear 

ED1BILITY: Unknown, but too small and too tough to be of value. 

COMMENTS: The small size, beautifully zoned yellow- brown lo cinnamon-brown to 
dark brown cap, brown flesh, siender stem, and frequently fragrant od or are good Held- 
marks. It bears an uncanny resemblance to polyp o res of the genus Cohrkia (see C. 
cinnamomea ), but the underside of the cap features minute spines or “teeth” inslead of 
pores. Hydnellum zonatum (see comments under H . scrohicuiatum) is also somewhat 
similar, but has darker spines and brown spores. Other species: P. confluem is quite 
similar, but more common under hardwoods. It is more irregular in shape, with an often 
roughened or pitted, whitish cap that darkens to creamy or dark tan from the center 
outward, and spines which are grayish at maturity. 
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Phellodon atratus (BIue-Black Phellodon) 

CAP 1-5 cm broad but often fused with others; planetodepressedorirregular;surfacedry, 
usually at least faintly zoned concenlrically; bluish-black to purple-black or black, the 
margin often slightly paler or purpier, Flesh in both capand stalk purple-black to bluish- 
black; thin, tough, fi brous, pliant, sometimes with a thin outer or upper spongy Jayer; odor 
mild or faintly fragrant; taste mild. SP1NES very short (1-2 mm), irregularly decurrent; 
gray to dark purplish-gray-brown, darker where bruised. STALK 2-5 cm long, 3-5 mm 
thick, usually central, sometimes compound orbranebed, tapering do wnward but usually 
thickened ai ground level by a felty mycelial layer, rough, often flattened, colored more or 
less like cap* SPORE PRINT white; spores 4-5 K 3-5 microns, round or nearly round, 
minutely spiny. Cap tissue staining b lue -black in potassium hydroxidc (KOH)* 

HABIT AT: Scattered to gregarious, often forming compound or fused c lusters, on 
ground under conifers (particularly Sitka spruce); apparentiy endemie to the Pacific 
Northwest and California and quite common in the fail and winter in second-growth 
forests. It has been found in Big Basin State Park, but is rare south of San Francisco. 

EDIBILiTY: Unknown, but like myself, too tough and too small to be of value. 

COMMENTS: The smalt size, tough texture, and bluish-black color distinguish this 
conifer-Iover. Hydnum fuscoindicum is somewhat similar in color but Larger and flcshy- 
b rittic rat her t han pliant and tough. A cl osely related species, P. metakueus , haspurplish- 
black to purple-gray flesh, but itscap is dark brown to purplish-gray with a pallid margin, 
thespinesare whitish togray, and thestalk is very t hin, dark brown to black, and sometimes 
deeply rooted. It also occurs under conifers but has a wider (albeit northern) distribution. 
In eastern North America a similar species, P . niger, is common* It is larger and thicker 
than P. atratus, with a white to brownish, gray, or black cap and black flesh (in both the 
cap and stem). Nydneiium nigellum, another eastern species, is small and slate-gray to 
black, but has brown spores. 


AURISCALPIUM 

THIS genus contains a single odd species with a w'orldwidc distribution* It is not closely 
related to other stal ked teeth fungi. In faet, microscopic characters suggest a possible 
relationship to tbe agaric genus Le tn mellus. 

A uriscalpium vulgare (Ear Pick Fungus) 

CAP 1-2(4) cm broad, more or less kidney-shaped in outline, broadly convex to plane or 
slightly depressed; surface dry, covered with dense fibrils or hairs, brown to dark brown, 
sometimes black ish in age; margin often fringed and paler. Flesh thin, tough, pliant, white 
to pale brown* SPINES whitish to flesh -colored, sometimes darkening to brown; very 
fine and crowded, short ( 1-3 mm long). ST ALK 2- 10 cm long, 0.5-3 mm thick, very slendcr, 
equal or slightly cnlarged bclow, usually attachcd to side of cap (lateral), dense ly hairy, 
especially toward base, rusty-bro w r n to dark brown or blackish. SPORE PRINT white; 
spores 4.5-6 * 3-3.5 microns, round or nearly round, smooth or minutely spiny, amyloid, 

HABITAT: Solitary or in twos and threes on rotting, often buried cones of conifers, or 
sometimes on thick mats of debris made up part ly of decaying cones; wide ly dist ri buted, 
but rare in our area(or else frequently overlookcd). In my experience it fa vors Douglas- 
f ir cones, at least on the west coast. 

EDIBILITY: Much too small and mueh loo tough to be of value. 



Auriscafpium vulgare. This dainty fungus grows on decaying concs (in this case* Douglas-fir). Note 
the stender stalk and layer of spines on inderside of cap, 

COMMENTS: The small size and growth on decaying cones plus the ihin, hairy, lateral 
stem and fine spines that line the underside of the cap are the forth right fjeldmarks of 
this unique, petite fungus, The stem, though lateral, may occasionally appear to be central 
when the cap is deeply indented. The stem is usuaUy longer than the width of the cap and 
far thi nner than that of any other fungus with spines* The dark color and small size make 
it very difficult to scc unless you are spccifically looking for il. 


Coral and Club Fungi 

CLAVAR1ACEAE 

THIS large and lovely gro up of fieshy fungi includes simple, un b ranched, upright clubs 
and fieshy, imricatciy branched, coral-like forms. With the exception of Clavariadelphus 
the fru i ting body is not diffcrenliated into an uppersterilesurfaee(cap)and fertile under- 
side* Instead the sporc-bearing basidsa l i ne t he s mooth to occasionally wrinkledsurfacesof 
the upright dubs or branches* A sterile base, stalk, or“trunk**is normal ly present, however. 

Coral fungi are a conspicuous and colorful component of our woodland fungi. They 
come in c very imaginable color, and someof the larger branched forms (notably Sparassis) 
are edible. Thcy arc difficult from a taxonomic standpoint. Nearly all the coral fungi 
werc originally lumped toget her in one unwieldy genus, C lavaria, but now more t han 30 
genera are recognized. Thcsc are delimited large ly on microscopic and Chemical charac- 
teristics (e.g., whether or not the sporc-bearing surface siains green in ferrous sulfatet so 
to facilitate Identification the fa mily has been di vided into five groups, keyed bclovv. The 
largest and most common group, Ramaria* is microscopically similar to Gomphus oflht 
c ha niere I le family (Cantharellaceae), and some taxonomists place them together in the 
family Gomphaceac in the betief that ihey arose from a common ancestor, Another genus, 
Sparassis, is usually placed in a family of ils o wn, but is traditionailygrouped wiih the coral 
fungi becausc of its branched fruiting body. 

Key to the Clavariace&e 

I. Fruiting body unbranched or very sparscly branched (but aften tufted or clustcrcd) ... 2 
1 . Fruiting body profusely branched from a stalk or common base 4 
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Lefl: Clavaria vermkularis bas unbranchcd hut duste red fruiting bodies (it is also shown on p. 637). 
Right: Romana sfricta, one of many species with a branehed fruiting body. 




2, F ruittng body entirely brownish-black to black or blacki&h bene at h a white powdery coating or 
cntirely green to olive or blue-grcen or mterior with large chambers or compartmcnts or para- 
silic on insects, spiders, or truffles; spores borne asexually or in asci (see Ascomycetes, p. 782) 

2. Not as above (may be white, but if so then not powdery); spores borne on basidta 3 

3. Fruiting body tough, the flesh pithy, stringy, or punky; apex often erdarged, usually 7 mm thtek 

or more Cfavariadelphus, p. 632 

3. Fruiting body typically fragile or if tough then mueh smaller; most ly less than 7 mm thick; apex 

acute or blunt or occasionally enlarged C la varia & AJlies, p. 634 

4 Fruiting body small a nd tough with very thin, almo$t ha i rhke branches, brown tograyish-brown 
to dark brown or purplc-brown; growing oo twigs,needles, etc.; rare { mostly tropical) Pteruta 

4. Not as above; common 5 

5. Fruiting body consisting of numerous flet tened, wavy, ribbonlike. or Icafy segments or lobes 

arising from a common base; rather tough, overall color white to creamy, yellowish, or tan; 
growing at or near the bases of trees and stumps 6 

5. Not as above 7 

6. Found on hard wood slumps or roots in tropics and along Gulf Coast; fertile surface usually 

developing pores, spincs, or “teet hf* in age . . . ( see Polyporus, A Ihatr ellus, & Alliev, p. 554) 

6. Not as above; common and wtdespread Sparassis, p. 657 

7. Fruiting body hright yellow to orange; spore print w hite, or if not then branches usually viscid; 

spo res s m oot h; t y pica U y gro wi ng o n wood C la varia & A llies , p . 634 

7. Not as above 8 

8, B ranch tips crownhkc (in the form of small f ringed cups); spore print white; growing on wood 

Ctavulirut & Allier p. 640 

8. Not as above 9 

9. Fruiting body brighi yellow to orange when fresh and smal l (typically 2-7 ( J O) cm high) . . 10 

9. N ot as above 1 J 

10. Stalk slender and not pørticularly fleshy; branches often hollow and; or viscid; spore print 
white or ydlowish; extensive mycelial mal typically absent Clavaria& AJlies, p, 634 

10. Not as above; stalk thick and fteshy or if not, then an extensive mat of mycelial threads usually 

presem at base and m substrate; spore print butf to tan, yellowish, or ochre Ramaria, p. 645 

11. Branches tough, usually flattencd, grayish- brown to dark brown to purple-brown (but tips 

often pallid when growing); odor typically garlidike or fetid (see Thelephura palmata, p 609) 

1 1 . Not as above , 12 
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CLAVARIACEAE 


1 2. Spore print creamy to yellow, tan, yellow -orange. or ochraceous (rardy white}; fruiting body 
medium-sized to fairly large, of ten brighlly colored, or ifdul l colored then usually with a large 
fleshy base (stalk); fenile surfaces staining greenish to blue in ferrous sulfate Ramarm, p. 645 
12* Spore print typically white; fruiting body rather small to medium-sized, white or duli-colored 
(grayish, brownish, tan, bluish-gray, or tinged purpie); base typically not large and fleshy ; fertile 
surfaces typically not staining green or blue m ferrous sulfate . . . ChvuHnaét, Allies, p 640 


CLAVARIADELPHUS (Club Corals) 


Medium-sized, tcrrcstrial, w midland fungi. FRUITING BOPY erect, unhranrhedoroccasionath 
fork ed, more or lesm lub-shaped or wirh a flattened top, usually at least 5 mm thii fc/surfairesmonlh 
to wrinkled Flcsh rather tuugh and fibrous or pithy. SPORE PRINT whntrto pak yellow, buff*or 
oehre. Spores typically cllipucsl, smooth. S pune-bea ring surface staining green in foraus sulfate 

THESE are rather lough, club-shaped Tungt with a smooth orsomewhat wrinkled spore- 
bcaring surface. They are larger and thicker than most fairy clubs {C la varia & Alli es) 
and not nearly so fragile* ln C trumatus and its close relatives the apex of thc dub 
ts Hatte ned and sterile — in ot her words, a rudimenta ry cap — but in the other species it is 
typically rounded, pointed, or only skghlly Ha tte ned. 

Club corals are harmles s but rat her tough, stringy, and/ or bitter-tasting. They grow 
only in the woods and in our area fruit mostly during cold weather. Three widespread 
species are describcd here. lf your^ctuh coral" is small and irrcgularly shapcd, check the 
carth tongues (on p. 865) as well as Cla varia Si Al lies (p. 634). 

Key to Clavariadelphus 

I. F ru I ti ug b od y with a eons is temly flattened ( truncate) or d epr e ssed a pe x or e ven a r ud i me nta ry 
cap; assoda tcd with conifers . * . * 2 

1 . Nol as above, apex of fruiting body rounded lo nbluse or poimed. or if sømetimes flattened 

then associated with hard woods 4 

2 . Up per port iø n of fru 1 1 1 ng body red t o redd i ah -ora ngc C iovejoyae (see C. trum mus . p. 634) 

2. Not as above; upper portion of fruiting body orange lo yellow, oehre, etc 3 

3. Spore print pak oehre C. truncatus, p* 634 

3, Spore print white C. borealts { sce C. trunemus, p. 634) 

4, Ape x of fruiting body usually with a sharply def med point or ^nipplc”; associated with conifers 

- - * ♦ C * mueronatus ( see G liguta, p. 633) 

4 Not as above; apex rounded to bl un t ly pointed or somewhat flattened 5 

5, Associated mainly with hard woods; mature fruiting body 1-3 cm thick and 6-20 cm or more 

high C. pistiltarisSi others, bebw 

5. Associated with conifers; mature fruiting body up to 1.5 cm thick and typically 2-10 cm high 
* . ► C. ligufa &, others, p* 633 

Clavariadelphus pistillaris (Common Club Coral) 

FRUITING BODY simple, erect, unbranched or sometimes forked; club-shaped or 
ta pe ring downward, the apex rounded or somewhat flattened but not normally depressed; 
6-20 (30) cm high, 0.8-4 (6) cm broad; surface smooth oroften longitudmally wrinkled or 
grooved in age; usually paltid at first, but soonduUpinkish-brown toreddish-brown, flesh- 
c olo red, or ochraceous-brown; staining brown to vinaceous-brown when håndled or 
bruised; apex often yellowish at first but soon colored like thc rest of the fruiting body; 
base usually pa Ilid , with white hairs. Flesh tough, fibrous or pilhy, whitish, bruisi ng brow'n; 
taste mild or bitter SPORE PRINT white or tinged yellow; spores 9-16 * 5-10 microns, 
elli plical, smooth. 









Cluvanadélphus pist il toris is a c om mon tcrrustnal club-shapcd species, in o ur area H fa vors oak. 
Forked spcc tmen at top is not u nus uaL 

HA BIT AT: Solitary, scattered, or in groups on ground under hardwoods and in mixed 
woods; widely disth buted. Jt is common in our area from the iate fali through early spring, 
especially under live oak, tanoak, and madrone. 

EDIBILITY: Harmless. The taste and texture are reminiscent of stale rope. 

COMMENTS; The ochre-brown to Hesh-colored, club-shaped fruiting body that stains 
brown when håndled ischaracteristic of this cosmopolitanclub coral. It is the commonest 
Ctavariadelphus in our area and the oniy one found under hardwoods. Its apex is some- 
times quite broad, but not as flagrantly flaltened as that of C. tnmcatus. Other species: 
C. subfastigiaiu&is a b ro wnish-o range species found under conifers in no rthe rnCa lifor n ta 
and elsewhere; it does nol disc olo r as much when håndled and turns bright green in 
potassium hydroxide ( KOH). 

C la variadelphus ligula ( S t rap Coral) Color Pia te 1 71 

FRUITING BO DY simple* erect, unbranched or rarely forked, cylindrical to flaltened- 
cylindrical or club-shaped, the apex usually rounded or bluntly pointed; 2-10 cm high and 
0.3-1 (L5) cm broad at apex, Surface smooth to slightly wrinkled, dull-colored (buff to 
duli yellowish, ochre-buff, pale reddish-brown, or vinaceous-buff); base whitishand hairy, 
often with white mycelial threads pe net rating the surrounding humus. Flesh white, pithy 
but tough; taste mild or bitter. SPORE PRINT white to pale yellowish; spores 8-18 * 3-6 
microns, elongated-elliptical, smooth. 

HA BIT AT: Scattered to densely gregarious or tufted in humus under conifers; widely 
distributed. It is common throughout much of the West in the summer and fall, but 
absent or very rare in our area. 

EDIBILITY: Worthless, 

COMMENTS: This species is smaller and slim mer than C. pistillaris and typically occurs 
under conifers rather than hard wood s of ten in large troops (see color plate). The apex of 
the dub is not noliceably flattened or depressed as in C. truncatus , and is not brightly 
colored. Other species: C, sachalinensis is a macroscopically identical species with iarger, 
buff to ochraceous spores; it also grows greganously in humus under conifers, Another 
conifer-Iover, C. mucronatus, di ffers in its whitish, sharply nip pied apex. Still another, 
C subfastigiatuSi is somewhat thicker and statns green when touched with potassium 
hydroxide ( KQH). None of these are worth eating. 
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Clavariadelphus truncatm (Truncate Club Coral) Color PUte 166 

FRUITING BODY simple, crect, unbranched or occasionally forked, club-shaped or 
more often with a broadly flattencd or depressed apex (a mdimentary cap); 5-t 5 ( 1 8) cm 
high and 2,5-8 em broad at apex. Surfacc smooth or often wrinkled or veined (especially 
near apex), more or less pinkish-brown to ochre or brownish-orangc, the apex usually 
brighter{yellow to golden-yellow or yellow-o range), at least whenyoung; base often pallid, 
with whitc hairs. Mesh rather tough or pithy, white to ochre; taste mild to sweetish or 
bittersweet. SPORE PRINT pale ochre; spores 9-13 * 5-8 microns, elliptical, smooth. 

HABIT AT: Seattered to gregarious in duff tinder conifers; widely distri buted* bul not 
nearly as common in our area as C . pistillaris. I have seen large fruitmgs of this speciesand 
ils look-alike, C. boreaiia(see comme nts), inthefall and winter in northern Ca lifa rnia and 
in the summer in the Rocky Mountains- 

EDIBIIJTY: Ediblc and dclicious when sweet. It can be sauteed by itself and served for 
dessert! 

COMMENTS: The broad, golden, flattened top disti nguishes this species from i is co usi ns 
C. pistillaris and C. ligula. The color of the fruiting body actually variesconsiderably from 
duil pinkish-brown to bright gold c n-o range, and the apex can be quite inHatcd so as to 
resemble a chanterellc (Gomphus or CanthareHus). Other species: C horealis is a white- 
spored version of C. truncQtus that so me times shows a lilac tinge to the fruiting body; it is 
common and widespread under conifers. C. lovejoyae of the Rocky Mountains is also 
similar, but red to reddish-orange in color. 

CL AVARIA & Allies (Fairy Clubs) 


Small, moslly fragile fungi found on gr mind, leaves, or occasionally on wood. f-RUlTlNG BO DY 
erecl, usually unbranched otsparingl) branched and fm^er-shapedot dublike. siender, oftentuf bed 
orclustered. Flesh usually fragt le. SPORE PR I NT Spore* typically srrwtH h- Bassdia lypicalJy 

4-spored Clamp conneclions typLcaJly absem (CiavanaX present (Clavulinopsisj. Fertile surfacc 
often staining green in fctmus sulfat e (CkrvuIinopsisX or not green i ng (CfovariaSi oihers). 

THESE are primitive fungi withanerect, rclatively unspecialized fruiting body. The most 
common forms are unbranched and smaller, slimmer, and frailer than the club corals 
( Clavariadelphus). They are so met i mes con fused withearthtongues which are tougher, 
often flattened and vel vety, and capitaie(with a cap distinet from the staik) — and which 
belong to an entirely difTerent group of fungi, the Ascomycetes. Fairy clubs often grow in 
dumps, but the individual clubs do not usually arise from a fleshy base as in the branched 
corals f Clavuiina, Ramaria , etc .). The few branched species are not as fleshy as R ama nas 
and usually more vivid ly eolored [han Clavulirut* Ramariopsis, and Ciavicororta. 

Clavaria and Clavulinopsis are the two most common genera of fairy clubs, but their 
defining features are csoteric* involving the presence or absence of carotenoid pigments, 
damp connections, and the behavior of nuclei in the basidia. For the sake ofconvenicncc 
they are treated toget her here, along with severalothersmall, mi scel la ncous genera (Muhi- 
clavulth Macrotyphula , and Typhula). 

Fairy clubs are too small and fragile to have any food value, but they are an attractive 
addition to our wood land dccor. They are saprophy tic on humus, soil, oroccasionally grass 
and decaying wood. In our area they fruil— as do most of the Clavariaceac — from latefall 
through early spring. Seven species are dcscribcd hcrc. 
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Key to Clavaria & AUies 

i . Growing on algae-covered wood or soil; fruiting body minute {up to 1 3 cm high and 1 -3 mm 
thick) Mulliclavula mueida& ot hers, p. 636 

1 . N ot as a bove{ if growing cm algae, then larger) . . 2 

2. Fresh fruiting body yellow to orange, red T saimon, or pink 3 

2. N ot as above (fruiting body white, yellow-brown, grayish, purpie, etc.) 10 

3. Fresh fruiting body yeJlow lo orange 4 

3. Fresh fruiimg body rosc-pink to red or orange-red . . , 9 

4, Fruiting body branehed 5 

4. Fruiting body unbranched or occasionally forked ( but often c luste red) 6 

5. Usually growing on or near wood, the base often deeply rooted; branches rather tough and 

usually somewhat vise id ♦ (see Calocera viscosa, p. 674) 

5. Not as above; growing on ground or wood; not viscid ... C lu vu lirtop si s cornieutalu, p. 639 

6. Fruiting body with a wide, often flat tened head and! ot fruiting body often irregular in shape; 

texture rather tough; spores borne inside asci , (see Heloiiales t p. 865) 

6. Not as above; fruiting body typically dublikc to spinrfle-shaped or fingerlike or rarely forked; 

usually rather fragile: spores borne on basidia 7 

7. Fruiting bodies 5-1 5 cm talf usually growing in bundies or large dusters, yellow 

..... C 'lavtiitnopsisf usi/ormis (see C. laeticolor, p. 638) 

7. Fruiting bodies upto6.5(10)cm high, solitary to greganous or tufted; yellow to orange . . 8 

8. fruiting body less than 15 mm high, usually somewhat viscid; typically growing on ornear 

wood (see Calocera c ornea under C. viscosa, p. 674) 

8. Not as above; usually growing on ground ClavuUnopsis laeticolor & ot hers, p. 638 

9. Fruiting body pink to rose-colored when fresh; found mainly in eastern N orth Ameica; rare . 

C in varia rosea ( see Clavulinapsis laeticolor , p. 638) 

9. f ruiting body orange to orange-red or red; widespread but rare .... 

Clavufinopsis aurantio-emnabarina & others(see C. laeticolor, p. 638) 

10. Fruiting body ver> thin, arising from a small beadlike body (sclcrotium) 

. , . Typhula spp. ( see Macrotyphula juncea, p, 636) 

10. Not as above; fruiting body not very thin, or if so then not attachcd to a beadlike body . . Il 

11. Fruiting body very thin (up to 2 mm), 3-10 cm tall; pallid to yellowishor brown . 

Mncrotyphuia jtiæea, p. 636 

11. Not as above , . . . . . . „ 12 

12. Fruiting body lavender to pur pie, deep purpie, or grayish-purple, at least w r hen fresh .... 13 

12. Fruiting body diffcrently colored 15 

13. Fruiting bodies unbranched but often clustered; brittle or fragile; found most ly under northern 

and mountain conifers Clavaria purpurea, p. 637 

13. Not as above 14 

14. Fruiting body sparingly or mueh-b ranched (the branehmg often dichotomous); basidia 4- 

spored; found in easiern North America (lavaria zoUingeri (see C pur purea, p. 637) 

M Fruiting body mueh-branched; basidia 2- spored; widespread (see ClavulmaSt AUies, p. 640) 

1 5 . F ru i ti ng body b rane hed Cfavulinopsis unthrinella & ot hers ( see C. cornkulata . p. 639 ) 

15. Fruiting body unbranched or occasionally branched very sparingly (but often growing in 

tufts or clusters) 1 6 

16. Fruiting body small (up to 2 cm tall), white, the apex broadly enlarged; growing on needles, 

t w i gs, etc C la vieorona (ax op hila ( see Af ul ticla vulci mucida, p. 6 36 ) 

16. N ot as above 17 

17. Fruiting bodies very fragile, crumblmg easily , pure white to trans l ucent white oryellow-stained, 

not prominently wrinkled; tip acute or sometimes blunt bul not broadly enlarged; often 
growing in tufts or clusters; very common Clavaria vermicularis, p. 637 

17. Not with a bove features IS 

18 Fruiting body very long(tall) and narrow (7-30 cm high; 2-8 mm thick); yellowish to brown; 
not normally growing in clusters Macrotyphula fist ulosa ( see M r juncea, p. 636) 

18. Not as above ....... 19 
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19. Grow ing on wood; fru i 1 1 rig body more or lessdublike, Ihesurface often roughened, I -4 em high 
and 0.5-1 em thiek; spores borne inside asci ......... ( see Podosfroma alufaceum, p. B79) 

19. Not as above; usually growing on ground . . 20 

20. Fruiling body OJ-1.5 em thiek, texture tough; flesh w hi le and piihy orstringy ; eolor variable 

buff loyetlowish or some shade of brown, but not whiteorgray; typkally gro wingmdulf under 

conifers, often in troops (see Clavariadetphus, p. 632) 

20 Fniiting body usualiy 2-7 mm th ick and / or d ifferently colored, usua lly fragile 21 

21. Fruiting body while arid sparmgly branched; branches thiek, hollow, blunt, somewhatgriati- 

noos; fo und under hardwoods in eastern Norlh America . ( see I rerciellales& Alties, p. 669) 

21 , N ot as above 22 

22. Fniiting body fragile, usuatty tufted or clustered, grayish to yellowish-gray to pirtkish-gray 

or dingy Oesh-colored; ba&idia lypically 4-spored ..... Clavaria fumosa & others, p. 638 
22. Not as above; fruiling body tough, or if fragile ihen differently colored (while or ti nged gray or 
bufl); basidia typieally 2-spored ( see C lavulum&L Alties, p. 64(1) 


Multiclavula mucida (Scum-Lover) 

FRUITING BODY simple, unbranched or sometimes forked, erect; small (onlyO.5-1.5 
cm high and 1-2 mm thiek); cylindricalortapered; s urf ace smooth, white to crcamy, buff, 
or yellowish, but often aging salmon to brick-red. Flesh rather waxy and tough, pliam, 
white. SPORE PRINT white; spores 4. 5-7. 5 * 2-3 microns, oblong to elliptical, smooth. 
Cystidia absent. 

HABITAT: In groups — but notclusters — on wet algae-co vered wood or occasionallyon 
soil; northern in distribution. I have seen it in our area in the fa 11 and winter, but it is in- 
conspicuous bccause of ha small size, 

EDIBILITY: Utterly inconsequential. 

COMMENTS: The small size and association with green algae typify the genus Multi- 
clavuia , and the whitish eolor of the fresh fruiling body and tendency to grow on wood are 
characteristic of this species, ('la varia mucida is an o lder name for it. Other species: 
Af, vernalis (-Clavaria phycophila) is similar but pale orange, has cystidia, and grows on 
algae-covered soil; Clavicorona taxophila is small and whitish but hasa widened, flattened 
apex and grows on twigs, necdlcs, and otherdebris rather than with scum. All of thesearc 
smaller than Clavaria vermicularis and shorter than Macrotyphula juncea. 

Macrotyphula juncea ( Fairy Hair) 

FRUITING BODY simple, unbranchcd or rarely forked, erect, very thin (up to 2 mm 
thiek), 3-10 cm high when mature; eylindrical or tapering upward; leat her-cot ored to 
yellowish-buff or patlid, smooth; tip acute or in age sometimes blunt; base somewhat 
fibrillose and often creeping horizontally, often with large whitish mycelia! lhreads(rhizo~ 
morphs) attached. Flesh very thin; taste sometimes acrid. SPORE PRINT white; spores 
6-12 * 3. 5-5. 5 microns, elliptical or almond-shaped, smooth. 

HABIT AT: S ca tte red to gregarious in humus and leaf litter, on rotting twigs* etc.; widely 
distributed. Itoccurs inourarca on oak and ta noak leaves and red wood needles,butiseasy 
to overlook. It is fairly common in the fail and wintcr,especiallyalongstreamsand in other 
dank placcs. 

EDIBILITY: Utterly irrelevant — a couple hundred would be needed fora mouthful! 

COMMENTS: This species is so thin that itcan be mistaken for the bare stem of anherba- 
ceous plant or a small agaric that has lost its cap. Its slimness alone separates i t from our 
other common coral and Club fungi. Its generic disposition is problematic some authors 
place it in Typhula (other Typhula species are similar in size and shape but arise from a 




Leffc Macrotyphuta juncea, a ve ry ih in speciel. Right: Fragile white dusters of Cfavaria vermieuhris 
look like bunches of bean sprouts, See p. 63 1 for a photo of younger spedmens. 


small beadlike body orscleroiium); it has also been placed in C/a varia and Clavariadelphm 
and may event ua Uy merit a genus of its own, Other species: M. fisiuiosa f-Clavaria- 
delphus fistulosus) has a ve ry long (7-30 cm), siender (2*8 mm), hollow fruiting body 
thai isyellowish to brownish; it grows on dead sticks and debris, especially of alder. 


C lavaria vermicularis ( Fai ry F ingers) 

FRUITING BODY simple, unbranchedfbut usually clustered) or rardy forked at the tip, 
erect or often curved, siender, soon withering; 3-1 2( 15) cm talk 3-5 mm chick; surfacepure 
white to translucent white or often stained yellow and yellowing in age from the tip down- 
ward; cylindrical or flattened somewhat, smooth or sometimes grooved, usually tapered 
toward the tip, which is acute or sometimes blunt and often diseol ored. Flesh t hin, white, 
very brittle or fragile. SPORE PRINT white; spores 5-7 * 3-4 microns, elliptical to nearly 
round, smooth. 

HABIT AT: In tofts, clusteni, or gr oups, often withsolitary fruiting bodies interspersed, on 
ground in woods or grassy places; widely dis tributed. Common in ourareathroughoot the 
mushroom season, but most prevalent in December and January, especially in dank 
wooded areas. 

EDIBHJTY: Edible but insubstantial; the fragile watery flesh has little or no fla vor and 
dissolves when chewed. 

COMMENTS: The distmetive dumps of slender white “fingers” make this species most 
attractive. It is by far our most common Clavaria, growing wherever moi sture is sufficient. 
It is not as deeply wrinkled as C. fumosa or Ciavulina rugasa (see comments under the 
Ctavutina ermata group), and it crumbles seemingly without provocation. 

Clavaria purpurea (Purple Fairy Club) Color Plate 167 

FRUITING BODY simple, unbranched but often clustered, erect, 2.5-12 cm ta!l,2-6 mm 
thick; grayish’purple to deep purpie or purpie when fresh, fadingas it ages to lavend er- gray , 
la vender- bu ff, purpie- bro wn, smoky-brown, etc.; cylindrical or tapered; tip acute or blunt; 
base usually paler and/ or with white hairs. Flesh white or purplish, brittle. SPORE 
PRINT white; spores 5.5-9 * 3-5 microns, elliptical to oblong, smooth. Cystidia inter- 
m i ngled wi t h basid ia . 
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HA BIT AT: Scattered to densely gregarious(oflen in tufts or dusters) on ground in wet 
areas, usually under or near conifers; common during the summer under spruce and fir 
in the Rocky Mountains, also found in the Pacific Northwest and CaIifomia(but not in 
our arca), I have seen large fruitings in New Mexico. 

EDIBILITY: Edible, bul thin-flcshed and fragile. 

COMMENTS: The purpie color immediately distinguishes this beautiful species from 
other fairy dub s. C lavaria {-Clavutina) zoUingeri is a s pa ringly to profusely b ranched 
purpie species occasionally found in eastem North America. For other branched purpie 
coral fungi, see Clavulina d tierea, C. amethystina, and Ramariopsis pulchella (under 
C. einerea) and Romana furrugata . 

Cla varia fumosa (Grayish Fairy Club) 

FRUITING BODY simple, un branched (but usually cluste red), erect, 3-10 (14)cm tall, 
2-7 mm thick; suiface grayish to yellowish-gray (color variable), usually grooved or 
wrinkled longitudinally, often somewhat flattened or twisted and / or hollow in age; tip 
usually blunt, somctimcs brownish; base often paler or whitish. Flesh brittle, whitish. 
SPORE PRINT white; spores 5-8 * microns, elliptical, smooth. 

HABIT AT: In tuftsorclusterson ground in woods or grassy areas; widelydistributed but 
not common. 1 ha ve found i t se ve ral times under oak and mad rone in the winter and spring. 

EDIBILITY: Harmless, fleshless, ftavorless, 

COMMENTS: The gray to yellowish-gray (or occasionally brownish-gray) color, fre- 
quently wrinkled surface, and dus te red but unbranched fru i Ung bod i es typifylhis forget- 
ta bie fairy dub. Other species: C. rubicundulu is just as forgettable but more fragile, and 
usually slightly pinker(dingy flesh-colored to pinkish-gray to vinaceous-buff). 

Clavulinopsis taeticolor (Golden Fairy Club) 

FRUITING BO DY simple (unbranched or occasionally forked once) but often tufted; 
erect, small, cylind rical or often somewhat flattened, grooved , and/ or twisted; L5 -6 .5 ( 1 0) 
cmtall but usually about3-4cm, 1-5(10) mm thick; surface bright orange to ye fl ow(some- 
times yellower below) to yellow-ochre or in some forms orange-red, often dullcr(yellow- 
ish-buff) as it dries or fades; ext rerne base whitish; tip usually acu te, often brownish in age 
or when dry. Flesh thin, somewhat pliant, palhd or yellowish; odor and taste mild. 
SPORE PRINT white; spores 4.5-7 (9) * 3.5-5, 5 (6,5) microns, broadly elhptical to nearly 
round to triangular or pear-shaped, smooth, prominently apiculate. 

HABIT AT: Solitary, scattered, tufted, or in groups on mossy banks, wet soil, and wood- 
land humus; widespread and common, fruiting in our arca in the fail, winter, and spring. 

EDIBILITY: Inconsequential. 

C 0 M M E N T5 : A tso kno wn as Cla varia pulchra, thisdai nty fa i ry c 1 u b ca n be d isti ngu i shed 
from all but a few close relatives (see below) by ils bright yellow to orange or somelimes 
reddish -orange Volor. It is not viscid like the coral-like jelly fungi ( Cabcera), and does 
not usually grow on wood. Certain earth tongues (e.g. t Microglossum rufum and Neo- 
leeta irregularis) are similarly colored, but have more enlarged fertile “head s” and bear 
their spores in asci rat her than on basidia. There are a number of dosely relaled, brightly 
colored fairy clubs, including: Clavulinopsis helvola, with anguar-warty spores; C. Just- 
formis, taller (5-15 cm) and bright yellow with round spores, usually found in bundles in 
grass or humus (common in eastem North American, abo found in California); C. 
gractllima {-C- lute oalba j, with a well-defined sterile base or^stalk”, C appalachiensis, 
creamy to creamy-yellow with a deep ochre “stalk”, C. minia ta, pale pi nkish-o range or 



Two b right yellow to orange dub fungj, Clavulmu laet kotor (left) grows singly or in small lufts, 
Ctavuima fustformis (right) is usually taller, slimmer, and dustered. 

apricot-colored; C. aurantio-cinnabarma t a rare but widely distri buled striking blood- 
red to orange or pinkish-o range species with only slightly apiculate spores, and C, sub- 
austr tilis, with a delicate pink fertile portion and dark yellow lo orange “stal k.” Finally* 
there is Ctavaria røsea f a beautiful rose-pink species that occurs occasionally in eastern 
North America but hasn’l yet been found in California. None of these are worth eating, 

Clavulinopsis corniculata 

FRUITING BODY branched (sometimes sparingly) fromacommon base orstalk, usually 
small and delicate-looking; 2-9 cm high and broad (but usually 2-5 cm). BRANCHES 
smooth, mostly hollow, bright yellow to yellow-ørange oregg-yellow to deep ochraeeous, 
sometimes fading when dry or in age to creamy-buff; tips acute. STALK 2-4 mm thick* 
colorcd like branches or duller, often with a coating of downy mycelium at base. Flesh 
rather tough, thin, whitish; odormild orfarinaceous, taste mild or bitter. SPORE PRINT 
white; spores 4. 5-7. 5 microns, ro und or nearly round, smoøth, apiculate. 

HA BIT AT: S oli ta ry, scattered, or in groups on gro und or dead wood in f orests and at 
them edges, in grassy areas, etc.; widely distributed. ] have found it locally under cypress 
and oak in December and January, accompanied by C. laeticolor and numerous waxy 
ca ps ( H) grocy be a nd Ca m arophy Hus s pec ie s) . 

EDIBIUTY: Probably edible, but too small to be of value. 

Clavulinopsis comkulatti is a small brightly colored branched species. Both specimens shown here 
areelaboraiely branched, but somc specimens have a well-devdoped“sialk” with o n ly afew branches. 
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COMMENTS: The bnght yellow toochre colorand modest size makelhis branched coral 
fungus fairly easy to recognize. Other ycllow to orange coraJ and dub fungi are either 
unbranched(see C laeticolor) or much largerand flcshierfsee Rarvaria). The jelly fungus 
genus Caiocera is somewhat similar, but usually has a vistid fruiting body. Other small 
branched species include; C. umbrinella ( -C lavaria cineroides), a dingy buff lo grayish 
or brownish spcties wilh round spores and several primary branches that arise from a 
common base or^trunk,” occasional in ourarea in thefalJand wimerfusually inforests), 
but more widcly dis tri buted; C. hoimskjoktiU which resembtes C umbrinella but has 
purplish branch tips and an aniselike od or when fresh; C. dichotomaanåC . subtilis t which 
are both white to faintly yellowish; and Clavulina f-Clavaria) ornatipes , with pallid to 
pinkish-gray lo brownish branches and a hairy brown stalk or “trunk." 


CLAVULINA & Allies 


Small tu mediumsized. corui-likc fungi found on gro und ( Clavulina, Hamanopsis. Tremelloden- 
d top sis) ur wofxJ (C lavkorona}. hRlllTING BO DY usuaUy branched, somel i mes wilha fleshy 
base. BRANCHES most ly ercet, usualh pate ar dvti-cobred (white to grav. tun. brownish. ding} 
yefhwish, or same times tmged pinkish or purpie X SPOR E PRINT white (os in Clavulina some 
times yellowish after prulunged storage). Spores sn.ooi li or s piny. Basidia, typically 2-sporcd 
(Clavulina/ or4-spored(oihers), Spore-beanngsurface typically nol greening in fer rous sulfale, 

THIS is a motley, artificial grouping of mostly white or dingy eolored, branched coral 
fungi. Their overall aspect is intermediate between that of the fairy clubs ( C lavaria & 
Allies) and the Ramarias, The pale or dingy coior, white spores, and moderate size dis- 
ti ngu i sh them from most Ra martas, while the branched fruiting body separates them 
from most fairy clubs, 

The most common of the genera treated here is Clavulina . which has smooth sporesand 
2 -spored basidia. in Ramariopsis, also common, the spores are mi nu tely ornamented and 
the basidia are 4 -spored. in Clavicorana the fruiting body grows on wood and lypically has 
crownlike branch tips and amyloid spores, while Tremellodendropsis has tough, usuaUy 
flattened branches and basidia which appear partially partitioned. 

The species treated here are probably edible, but are not as flcsby or desirablc as the 
R amarias. i n add ition, some are quitc tough while others are cxceed ingly fragile. Thcy fruit 
prima ri ly in the woods. Five species arc describcd and several others are key ed out. 

Key to Clavulina & Allies 

I . Growing on wood; branch tips usually crownlike .... Clavicornna pyxidata & others, p, 642 

1 . N ot as above; usually growing on ground . , 2 

2. Fruiting body tough and pliant, not white, typically with a mat of copious white mycelial 

threads al base ør in surroundtng humus (see Ramaria, p. 645) 

2, Not as above; myceUal mat absent andf or fruiting body brittle 3 

3. Fruiting body Lavender lo purpie .... Clavulina amethy&tina ék others (sec C. cinerea, p, 641 ) 

3. Nol as a bove (but branches may have a purpie tinge) 4 

4 Tcxturc very tough or cartUagmous to slightly gelatinous; branches usually flattened; overall 

color white or pal lid (or Kometimes greenish from algac); found mainly under hardwoods in 

castern North America (see photo at bot lom ol p. 644) 

Tretnellodendron pallidum & oihers{scc Tremeliodendropsis tube rosa, p. 643) 

4. N ot as above 5 

5. Tcxture lough; “stalk" usually comprising at least onc half the hcight of fruiting body, branches 

often flattened, pallid to brown ish-gray or tinged du II purplish; base often with whitish down; 
basidia appearmg partially septate under microscope . Tremeliodendropsis tuber osa. p. 643 

5. Texturc brink to fragile, or if tough then not as above . . . 6 
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6. Frumng body branched, bul stalk usuaLIy at least half iht total hcigtu; color of browmsh; taste 
ofien bitter and/ or stal k wiih brown hair.s; basidia 4-sporcd . (sce Clavaria & Al li es, p. 634) 

6, W oi as above ....... 7 

7. Fruiting body white or pa Ilid (or tinged buff, gray, or pinkish) - 8 

7, Fruiting body darker(gray to brownish-gray, bluish-gray, pur plis h-gray, etc,) 

Clavulina cinerea, below 

8, Fruiting body unbranched or spa ringly so , . Clavulina ntgosa(sz c C. cristaia group, below) 

8. Fruiting body branched . , „ * * . 9 

9, Fruiting body pro fuse ly branched, fragile; branch tips typicalJy neithcr toothed norcnlargcd 

Ramariopsis kunxei, p.643 

9. Fruiting body branched (but at times rather sparingly so), fragile to rat her tough; branch tips 
ofien toothed and/ or en! arged Clavulina cristata group, below 

Ctavulina cinerea (Ashy Coral Mushroom) Color Plate 169 

FRUITING BO DY erect or somewhat spreading* p rof u sely branched* 2-11 cm (all and 
broad. BRANCHES often irregular in shape* often resul ting in a somewhat tangled ap- 
pearance; pallid soon becominggrayish toashy-gray, purple-gray, bluish-gray* dark gray, 
or even brownish-gray; smooth or wrinkled to somewhat flattened; tips acute or blunt, 
often forked. STALK present as a short* fkshy sterile base or“trunk“; colored like the 
branches* or often whitish at the very base. Flesh white, briitle; taste usually mild. SPORE 
PRINT white; spores 6.5 -I 1 * 5.5-10 microns, broad ly elliptical to nearly round* smooth. 
Basidia 2 -spored, 

HABIT AT: Solitary, scattered, or in groups on gro und in mixed woods and under 
conifers; widely distri buted bul matnly northem. InCalifomia 1 have seen it inthefall and 
winter* but have yet to find it in our area, 

EDIBILITY: Edible and highly rated by some authorities* but rather fragile and insipid 
in my expcrience. 

COMMENTS: The as h-gray to dark gray or purple-tinged fruiting body separates this 
conifer-lover from other branched coral fungi. Microscopically il is distinet by virtue 
of its 2 -spored basidia with c urved spore stalks( sterigmata). T he C. crisiala group is cl ose ly 
related bul paler in color. C. i -Clavaria) amethystina is a beautiful pur pie branched 
species; it is fou nd occas ional ly in eastern N orth A merica a nd 1 have found it( or so mel hi ng 
very similar) near Aptos, California* under redwood and tanoak, R amariopsis pulchella 
is a very small* sparingly branched* lavender species. Clavaria zollmgeri (see comments 
under C pur purea) is also small and purpie* but has 4-spored basidia. 


Clavulina cristata group (Crested Coral; W rinkled Coral) 

FRUITIN G BO DY erect but extremely variable in shape and form* 2-7 {! 2) cm high, up to 
5 cm broad; “ typical” form branched* but other forms sparse ly or irregularly branched and 
still others unbranched. BRANCHES smooth in typical form* uneven or knobby orlongi- 
tudinally wrinkled or flattened in other forms: tip(s) acute and often fine ly toothed in 
“typical” form* but blunt and often enlarged in others; color usually white* but some- 
times tinged gray* buff, yellowish, or pinkish; tipf s> often darkening in age or dry weather. 
STALK present as a sterile base; siender* white or darkened by a parasite. Flesh white, 
brittle to rather tough. SPORE PRINT white; spores 7-11 (14) * 6.5-10 (12) microns* 
nearly ro und* smooth. Basidia 2 -spored, 

HABIT AT: Solitary to scattered or densely gregarious on ground in woods and grassy 
areas; widely distributed and common from sea level up to timberline. In our area this 
group fruits throughout the mushroom season and is especially prevalent under pine. 

EDIBILITY: Edible, Some rate il highly, others do not 




ClavulifW cristata, a cosmopolitan white to grayish coral fungus. Nole how the b ranch tips ane 
“c rested.’' In o ur area il is es perial ly common under pine. 


COMMENTS: This species “complex" is extremeiy po ly morphie (variable in shape and 
form), and asa result is likely toeonfoundthebcgmncrThc^typicarfonnisdistmguished 
from Ramariopsis kimzei (which is aiso white and branched) by its frequently crested 
(findy toothed) branch tips, smooth spores, a nd tende ncy of the s lalk t odarken in age when 
aitacked by a fungai parasite. The unbranched to sparingly b ranched, wrinkled or knobby 
form, which is often ealled C, rugom, is also common in ourarcafsee photo at top of next 
page), it is likely to bc confused with species of Clavana , which are differently colored 
and / or smooth and more regularinappcarance. It also seems to intergrade wiih^typicaf 
C. c rista ta. A nother cl osely reiated species, C ane ren, is usually d arker (see dcscription 
on p. 641 ). Also scc Clawiinopsis dichowma and C. suhtilis (under C torniatlata). 

Clavicorona pyxidata (Crown Coral M ushroom) 

FRUITiNG RO DY profusely branched from a common base or “stalk 41 , 5-12.5 cm high 
and 24i cm wide. BRANCHES usually arising in tiers from the enlarged tips of lower 
branches; whilish to pale yellow whenyoung, becomingdullochrc totan or ti nged pmkish, 
bul lower portion often darkening to brøwnish or grayish-brown in age; tips usually 
enlarged and pyxidale{ i.e., crownlike or terminating in fringedeups). STALK present asa 
siender, s hort sterile base or “tnmk”; colored li ke lower branches. Fiesh white, tough and 
rather pliant; laste often somewhat aerid ( pep pery). SPORE PRINT white; spores 3.5-6 * 
2-3 micrøns, elliptical, smooth, amyloid. 

HABIT AT: S oli ta ry or in small groups on dcad hardwoods, cspecially aspen, willow, and 
cottonwood; ve ry widely distribut ed and common in some regions. I have see nit often in 
the Southern Rocky Mountains. It also occurs in northern Ca li forma, but I have yet to 
find it in our area. 

EDI BI LITY: Edible, but ratherstringy and tough, 

COMM EN TS : T he c ro w ni i ke b ra nc h ti ps , pa le co lor, a nd gro wt h on wo od d istingu is h t hi s 
widespread coral m ushroom. Se veral Romana and Lentaria species grow on wood(see 
R. stricta), but do not have crownlike b ranch tips. Other species; C. aveilanea is grayish- 
brown with paler crownlike tips; it grows on rotting conifers. 
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CiavuUna rugosa (see comments under the C. cm/øtøgroup) is a wrinkled clublike orsparmgly 
b rane hed whitish species. Right: Ramarivpsis kunzei is an elaborately branched whitish eoral 
fungus that is especially common under comfers. 


Ramariopsis kunzei (White Co ral Mushroom) 

FRUITING BODY erect or somewhat spreading, profusely branched, 2.5*10 cm talland 
5-8 cm wide. BRANCHES white to creamy-white, often tinged pinkish in age, smooth, 
not usually compact, tips blun! or acute. STALK absent or present o nly as a short, fragile, 
sometimes hairy base. Flesh white, fragile, taste mild. SPORE PRINT white; spores 5-5.5 
* 2.5 A. 5 microns, broadly elliptical to round, minutely spiny, Basidia 4-spored, 

HABIT AT: Scattered todensety grega rio us o n ground in mixed woøds and under conifers, 
frequently bidden in the d uff; widely distributed . 1 1 is common in our red wood forests from 
la te fail through early spring, but is not rest neted to that habitat. 

EDI BI LITY: Harmless, fleshiess, flavorless. 

COMMENTS; Formerly known as Clavaria kunzei, this ubiquitous branched eoral 
fungus is best recognized in the fteld by ils white color and marked fragility. It is more 
profusely branched than typical Ctavulina cristaia and lacks the too t hed b ranch tips 
often found in that species, and has ornamented spores. Ot her species: R. californica is 
a rare, smooth-spored, branched, white to yellowish species. 

T remellodendropsis tube rosa 

FRUITING BO DY rather sparsely branched from a tough base (stalk) or sometimes 
scarcely branched; 2-7 (10) cm htgh, 0.5*4 cm broad. BRANCHES usually somewhat 
flat te ned (especially the lower ones), erect, tough, whitish to buff, brownish, or grayish, 
sometimes wilh a purpie or pinkish tinge (causcd by a parasite?); tips of len paler and 
brighter(whiter) wh en act ive ly growing. STALK welFdeveloped, usually o ne-t hird toone- 
half the height of fruiting body; colored like branches or paler, often wilh a coating of 
white mycelial down. Flesh white, tough, not stainmg. SPORE PRINT white; spores 
13-20 H 4. 5-6. 5 microns, elongated-elliptical or spind le-shaped, smooth. Many or all of 
the basidia appea ring partially septate (partitioned) longitudinally at their a pices. 

H ABIT AT ; Solitary or in groups on ground in woods or clea rings; widely distributed. It is 
fairly common in Coastal California in the la te fali and winter, especially withbracken fern, 
red wood, or cy press, bul is easily overlooked because of its humble appearancc. 
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EDIB1LITV: I can find no information on it. 

COIV1MENTS: This rat her nondescript coral fangus is included here because it represents 
a pos si ble “ bridge” betwecn thc coral fungi, which have 44 normal" cl ub-s haped basidia, and 
thcjclly fungi, some of which are coral-like and have longitudinally scptate(partitioned) 
basidia. In the fidd it can be told by its rather long stalk or trunk T pale or dingy color, 
to u g h t ex ture, and growth on the gro und. Lentaria, byssiseda (see comme nts under 
R ama ria stric(a) is a rat her si milar whitish to pinkish-tan species t hat ofte n grows on wood, 
has less flat te ned branches, “norman basidia, and white mycelial threads at the base of thc 
stalk. It is widely distributed, but in California is more common in the Sierra Nevada than 
on the coast. Other species: T remeUodcndron paHidam ( 7. schweinitzii) ofcasiernNorth 
America is a beautiful whitish branched species Chat is classificd as ajelly fangus because 
it has longitudinally partitioned ba sidia. It is common under hardwoods along with a 
smaller relative, T . candidum, a nd can bed is ti ngu ished from other whitish coral fungi bylts 
tough or tenacious t ex ture and fiattened branches (see photograph), Another castern 
ha rdwood- lover, TremeUa reticulata, has very blunt, hollow, somewhat gelatinens, 
white branches. 


Tremellodendnm pallidum of easiern North America is a coral-like jelly fungus. Il may be related lo 
Trem e Ilode rtrop sis tubero sa (see co minen is under thai species for more details). 
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RAMARIA (Coral Fungi) 


Mcdium-Si/ed to largt, torat-Oke lungi Itmnil on wood or gnmnd. FRU 11 UNG BODY profusely 
bram hed from a common. often fleshy base ur stalk. BRANCHES mos l ly ciect, smooth, never 
ribbonlikc; aften brig hl i ytoforeti. SPOR E PRINT lypkatty yellontsh to tanoruchraieous. Spores 
usually ornamcnicii (wartcd or spiny), produccd on ihe surfaees of the branches. Spore-beanng 
suiiact.- Maining green or bluish in ferttius snllalc. 


THESE are brittlc or pliant fungi with elaboratdy braoched fruiting bodies. They repre- 
sent an evolutionary advaneement over the simpler coral fungi or fairy clubs {Cla varia 
& Allies) insofar as branchmg greatly inereases the available surface area on which to 
producc spores. (The same can be said for the tceth fungi (Hydnaceae), except that their 
“branches" hangdownward and arc called spines.) 

Ramaria can be distinguished from other branched coral fungi (sce ClavulinaSi Allies) 
by its tan to ochraceous of orange-yellow spores (which are usually ornamented with 
minute warts, spines, or rid ges) and frequently colorful fruiting body. Vtrtually every hue 
is rcpresenlcd, with ycllow, orange, red, pink, and tan predominating. Lt iseasily the most 
attractive and prominent group of coral fungi, and never fails to attract the attention of 
collectors. Howevcr, it is also the largest and most eomplex group, with over 35 species 
in California, many more in the Pacific Northwest, and at least 100 in North America. 

To facihlate Identification, Ramaria can bc c rude ly di vid ed i nto two group s: medium- 
sized to large, terrestrial species with a fleshy, gelalinous, or brittle fruiting body (e g., 
R. boiryiis)i and wood-orduff-inhabitmg species with afairly small, siender, pliant-tough 
fruiting body (suchas R. stritte, and the small, smoot h-s p o red u sate 1 1 ite" genus Lentaria , 
which intergrades with Ramaria ). However, pinpointing the exaet identity ofa species 
within either group is a difficult task, even for a specialist. In part this is because of 
the nature of the fruiting body aside from color and texture, there are few criteria by 
which to separate species in the field. As a result, certain names have been applied indis- 
criminalely to a stew of similar — but autonomous — species. Any attempt to correct this 
trend short of an exhaustive study of Ramaria would only contribute to the cortfusion. 
Therefore, the descriptions offered here are rat her bro ad in scope. This may not sat is fy 
Rarnaria-reseurchctSi but il will enablc collectors to refer most of the Ramarias they find to 
a species group or “eomplex" without resorting to delailed microscopic study and special 
Chemical tests. B es ides, it is not necessary to know the exaet idenlities of thesc coral fungi 
to appreciate their beauty. The manner in which they arise from the murky depths of the 
foresi floor is indeed reminiscent of corals. 

Ramarias are a popular group for the table, probably because they are so disli net ive 
and none are known to be dangerously poisonous. Only the large, fleshy species are worth 
cøllecting, but some are bitter or pronc to attack by fungal parasites such as Hypomytes 
tramforntans, and all are apl lo be riddled with maggols and are difficult to clean. A few 
(notably gelat inosa and the R. for mosa group) arc mi Id ly poisonous, and even the 
so-calied “edible” species have a laxativc effeet on some individ uals. Therefore it is besi 
to sample cach type cautiously (if at all) and nol to ovcrindulge. 

Ramarias arc woodland fungi, The siender, pliant forms are saprophytic on humus and 
wood and are especiaily common under eonifers. The large fleshy types are usually terres- 
trial and may or may not bc mycorrhizal. In the Pacific Northwest they are partial to 
hemlock and other eonifers, in our area they favor lanoak, and in the Rocky Mountains 
they g rav i tale to ward spruce, but are by no mcans restrictcd lo thesc ha bi ta ts. Only eleven 
species are deser ibed here but a numberof other s are key ed out. Most of them occur in the 
Pacific Northwest because that region is particulariy rich in Ramarias. (The key is based 
on my own field experience pi lus information in The Ramarias of Western Washington by 
Ctirrie Marr and Daniel Stunt?, and Trial Key to the Species of Ramaria in the Pacific 
Northwest, by Kit Scatcs.) 
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Key toRamafia 


1 . Growing on wood . . . . , 2 

I . Growing on ground (or occasionally on very rollen wood) . . 5 


2. Branches pale yellow ro tawny-buff, orangish, or pmlush-ian, ihe tips yellow at firsi, spores 
warty R. stricta, p 648 

2. Not as above; fruiting body pallid lo buffy-ian, pinkish-tan, reddish-brown, brown, ordarker, 

(occasionally yeilowish but then spores smooih); branch tips not usually yellow when fresh 3 

3. Taste acnd (peppery); branches usually witha pi nkish tinge, becomingdarker(reddish-brown) 

in age . . R. neris (seer /?. stricta, p. 648) 

3. Not as above, branches pallid to pinkish-tan, buffy-tan, hrown, greenish-lmged, etc 4 

4 . Fruiting body creamy lo yeilowish or pmkish-tan (branch tips sømel imes green ish); spore pnnt 

whitish and spores smoølh ... Lentaria byssiseda & L, pirticola (see Ramaria struta. p. 648) 

4. Fruiting body buffy-tan to pinkish-tan lo brown or darker (sometimes green ish-ti nged); spore 

print yeilowish to ochraceous and spores ornamented . . R , apkutata (see R. stricta, p. 648) 

5. Fruiting body pliant and rat her tough, small or medium-sized (rarely taller than 10 cm); stalk 

or “trunk” slender to praciically absent, with a mat of conspicnous white mycelial threads 
attached to the base and / or permeaung the substrate (see photo on p. 650) 6 

5. Fruiting body medium-sized to large; mycclial mat absent. or il present then nol as above 

{somelimes tough and pliant but usually fleshier) S 

6. S p ore p r i ni w h il ish; fr uit i ng body c rea my to pi nki s h-ta n u r ye 11 o w i s h , somei i me s wi ih gree n is h 

tips, often found near wood or in hgnin-rich humus . - 

Lentaria byssiseda & L. pinicola ( see Romana stricta, p. 648) 

6. Spore print yeilowish to och raceo us, fi uiting body pallid to yeilowish. ochraceous, cinnamon- 

tan, etc., somelimes with greenish stains; found in duff - * - 7 

7. Fruiting body (or at least the iower branches) bru ising or aging blue-green io oli ve-green, 

especially in cold weather R- abietina, p. 650 

7. Not as above R. myceliosa & ølhers, p 649 

8. Flesh in base of stalk rusty t o rusly- brown when cut open length wise (Le. , verttcally) 9 

8. Not as above li 

9. Branches orange tøpinkish or pinkish-red R. amytoidea 

9 . B ranches c rea my to y e LI o w or y ello w-ora n ge * * 10 

10. Branches whitish to paie yellow with whitish tips R ■ vetotimutans 

10 Branches yeilowish to yellow-ørange with yellow tips R ■ ceierieirescens 

1 1 . Branches white to creamy u hert fresh ; tips similarly colored or pinkish to purplish. brick-red, 

orangish, brownish, or yeilowish-buff (but not yellow); fruiting body often (bul noialways) 
compact when young; flesh in base not gelatinens or semi-geJatinous 40 

11. N oi as above; branches darker or more brig htly colored when young and iresh or tips yellow or 

flesh gelatinous to semi-gelatinous — * - 12 

12. Odor fragram, like coeoa butter; branches p in kish-la vender to vinaceous or duller; found in 

eastern Nørth America ....... R . caeao 

12* Not as above - 13 

1 3. Branches dingy-eolored (yellow-brown to oli ve-bro wn or olive-gray, etc.) with adistinct violet 

tinge to lowermost ones (when fresh) and/ or upper stalk; base (stalk) usually welTdeveloped 
and fleshy (see photo on p. 65 1) R.fennica , p, 650 

13. Not as a bo ve (but branches may be entirely violet or have violet to vinaceous stains) ... 14 

14 Branches entirely violet to lavender w hen fresh (bul may fade or discolor in age) ........ 15 

14. Branches d ti fe rent ly colored (but may have some vinaceous or purpi is h stains) 16 

15. Spore prim white; base not particulariy fleshy (see Clavutina&. A Iltes, p. 640) 

15. Spore print yeilowish lo ochre; base usually fleshy R,fumigata& othets, p. 651 

16. Branches red to coral-red, rose-pink, scarlet, or magema when fresh; branch tips not yellow, 

of if yellow t hen bi anches red * - - - - * 17 

16. Branches differemly colored (pink to orange, salmon, yellow, brown, etc ); tips yellow or not 
yellow 18 
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(7, Branches usually red to coral-pmk when fresh; ftesh in base of stalk not am) loid 

r R, uraiospora & others, p. 655 

17. Not as above /?. stunt zii & ot hers (see R. araiospora, p. 655) 

18. Branch tips blunt and conspicuously s wollen (Uke the fruitmg body of a Ctavariadelphw) 19 

18, Not as above 20 

19, Branches white to yellowish or becoming tan; widespread but not common . . R> obtushsima 

19, Branches tan to dull grayish-orangc; taste often bitter; found in Ihe Pacific Northwest . 

„ R . ciaviramulata 

20, Base or lower branches covered with a cottony white tomenlu m(fuzz) s or il not Iben branches 

or slalfc. often hoilow **.*-*.. * 21 

20. N ot as a bove 23 

21. Fruiting body con&isting of a dense bundle of upright, siender, sparsdy or densdy branched 

“stems*' ar is mg from a common base; branches (“slems") salmon to yellow-orange to peachy 
with yellow ups when fresh (sometimes with purplish st&ins). pliant to somewhai wasy and 
often hoilow, widely d isfri buted under both hardwoods and conifers . , . . R. conjunttipes 

21. Not as above ....... 22 

22. Branches yellow or pale yellow; odor oflen fragranl or pungent-sweet 

R. cystidiophora&R, syrmptopada{ see R. sanguinea group, p. 653) 

22. Not as above; differently colored or soon becoming so 23 

23. Flesh m base (stalk) gelat inous or showing gelatiflous sireaks or pockets when sliced open or 

il not gelatinous then carlilaginous (tough and briltle) 46 

23. Flesh m base firm or fibrous or with watery areas, bul not gelatinous or carlilaginous ... 24 

24. Branches brown to dark brown with white or pallid tips when fresh; found in eastern North 

A merica i?, grandis 

24. N ot as above 25 

25. Base or stalk (and sometimes the branches) staimng brown to reddish-brown to wine-red, 

violet, or blackish w hen bruised (often airt ady w ith vinaceous to redd ish-brown stams) , 26 

25. Not as above; fruiting body not staining appreciably when bruised . 30 

26. Branches becoming yellow- brown to reddish-brown in age; branches and base staining reddish- 

brown to brown when bruised; found under conifers tn the Pacific Northwest ------- 

R. testaceoflava (see R. formosa gro up, p, 654) 

26. Not as above; branches usually lighter or b fighter in color, at Jeast when fresh; common . 27 

27. Branches and tips yellow to creamy R- sanguinea group, p. 653 

27. Branches pinkish to orangish or yellow-orange, the tips sometimes yellow ............. 28 

28. Fruiting body with a yellow zone or band near ground level (on lower branches or just below), 

al kast when young and fresh R. sondaraeina ( set R. gelat in os a, p. 655) 

28. Not as above ■ . T T 29 

29. Fruiting body staining brown lo blackish, at least at base R. formosa group, p. 654 

29 Fruiting body staining wine-red to burgundy, at least at base 

R. rubribramtescens & #?. maculatipes (ser R, formosa group, p. 654) 

30. Fresh branches and braneh tips bnght orange to yellow-orange with a dislinel yellow zone or 

band just be I ow the m( near ground level) . . R, aurantiisitcescens {set R. rasilispora „ p_ 652) 

30. Not with above features (but may havesome of them) 3J 

3 1 . Branches and braneh tips bright orange to deep orange to yellow-ora nge or pin kish-orangc 32 

3 1 Not as above (but branches may be pinkish or orangish with yellow tips) 34 

32. Branches yellow-orange when young and fresh, becoming pak or dull orange in age 37 

32. Branches brighi orange to deep orange or pinkish-orange when fresh but not yellow-orange 33 

33. Branches bnght orange to deep orange in all stages tf. largentii (see R. formosa group, p. 654) 

33. Branches usually scarlet lo pinkish or pinkish- orange, at kast when young and fresh 

R. stuntziit R . subbotrytis r & R. eyaneigranosa (see R. araiospora, p. 655) 

34. Odor usually fragrant; branches yellow becoming yellow -brown in age; fruiting mainly in the 


i al I under conifers R . flavobrunnescem (see R rasilispora, p. 652) 

34. Not as above * - * . * - 35 
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35. Branches orange to pinkish or pink is h- ta n, the tips usually ydlow or ydlowish when fresh 
R. formosa group £l ot hers* p. 654 

35. Not as above 36 

36. Bra nches yellow to y ellow-ora nge or whitish with yellow tips ( w hen fresh) 37 

36. Branches dirferently colored (usually duil) 39 

37. Found under hardwoods in eastern Norlh America ... R. miren i see R. rasihspora. p. 652) 

37. Found under both hardwoods and conifers; c o mm on in western Notth America 38 

38. Fruiting body with a large, broad. conical or steeply tape red, ro ot mg base; upper branches 

never orange when fresh; found under nurthem and mountain conifers in the spring or 
summer R. magnipes ( set; R, rasilispora, p. 652) 

38, Not as above; fruiting body with a large or small base and with yellow to orangish branches; 

found in above habitat and season as well as many ot hers R. rasilispora. p. 652 

39. Branches yellow r -brown lo orangish- bro wn or duller e ven when fresh (sometimes with apurplish 

tinge); branches typicatly erect and siender, taste usually bitter when cøoked; corumon under 
conifers in the Pacific Northwest i?. acrisiccescens (see R.fermka, p. 650) 

39. N oi as above 40 

40. Fruiting bod) compaci, creamy to tan, dingy ydlow-brown, or dnnamon-buff; taste mild; 

spores not striate; found in eastern North America R. cauliflorif ormis 

40. Not with a bo ve features; widespread and common . , , ... 41 

41. B ranch tips typically pinkjsh when young but soon fading so that the mature fruiting body is 

eniirely white or creamy; spores striate; found under conifers in the Pacific Northwest 

#?. ruhrievtmencens ( see R. botrytis, p. 656) 

4L T ips never pinkish, or if pinkish when young then retaimng their color longer; spores striate 
or not striate T . , 42 

42. Base with reddish-brown or vinaceous slams or siaimng these colors when bruised; branch 

tips whitish to yellow; spores not striate R. vinoximacuin/is i see R sangvmca group, p. 653) 

42. N ot as above . 43 

43 Odor usually pungen tly sweet; branch tips dull orange to brownish, ydlowish- buff, or whitish 

when fresh; spores striate R. strasseri Sc others (see R. botrytis, p. 656) 

43. Odor mild, or if sweetish then branch tips diiffcrently colored; spores striate or not 44 

44 Fruiting body whitish with yellow to creamy-yellow tips. at least while under the duff (often 

yellower or brighter in color when ex p osed), spores not striate R. raxitispora & others, p. 652 

44. Not as above; branch tips usually pinkish to reddish or purplish, at least when young ... 45 

45. T aste typicatly mild ( occasional ly bitter or acrid); spores striate, very common 

botrytis&. others, p, 656 

45. Taste typically bitter to very bitter; spores not striate or only obscurdy so; widespread but nol 

particularly common R * hotrytoides{ see /?. bot ry tis, p. 656) 

46. Fruiting body brownish-yellow to tan or ydlowish-tan; flesh cartilagmous 

/?, cartilaginea (see R. gelatinosa, p. 655) 

46. N ol as above; di ffe rent ly colored and / or flesh in base gelatinous or semi-gclalinous 47 

47. Branches usually yellow or yellow -orange R\ flavigefatinosa ( see 7?. getetinona, p. 655) 

47. Branches creamy to pinkish, orangish, brownish, etc., but not yellow (but fruiting body may 

have a yellow zone just bclow branches) 48 

48. FTuiting body usually with a yellow zone or band near ground level (near bases of branches), 

at Least when young /?. gelatimuurantia& R. sandaracina ( see R. gelatimt.su. p 655) 

48. Fruiting body lacking marked yellow zone R. gekttinosa, p. 655 


Ramaria stricta (Strict Co ral Mushroom) 

FRUITING BODY profusely b rane hed from a poorly developcd base orstalk;4-!2 cm 
high and 3-10 cm broad BRANCHES erect, siender, mostly parallel, usually compact 
but sometimes openly branched, sometimes grooved or flattened slightly; pale yellow 
becommg pinltish-tan to lawny-buff, orangish, or sometimes lighi brown, usually 
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staining slowiy brown or vinaceous- brown when bruised; branch tips fine, pale yeilow to 
pale greenish-yellow' when fresh, STAEK rudimenta ry or practical ly ab sent, not we li- 
de vel oped. Flesb tough, pliant; odoroftenfaintly sweetish; taste often so mew hat metaliic 
or bitter. SPORE PRINT cinnamon-buff to yellowish; spores 7-dØ * 3. 5-5, 5 microns, 
elliptical, minuiely roughened. 

HABITAT: Solitary or in groups or tufts on rotting logs and branches (mostly of hard- 
woods but also conifers); widely distributed. It is common in our area in the late fali and 
winter, but seldom fruits in large numbers, 

ED I BI LIT V : I ned i ble l he re is very li t tle Hes bandt he fla vo r i s n ot p lea si ng . 

COMMENTS; This is one of severai Ramarias that grow on wood, though it may form 
“log lines' 7 (i.e., grow in rows originating from buried or extremdy decomposed logs). The 
upright, parallel orientation of the branches (see photo onp. 63 1 ) plus the yellowish branch 
tips are distinctive, T he form that grows on conifers is often rather bushy and yellowish 
when young, while the one that grows on hardwoods is usually oranger. Gther wood- 
inhabiting species: JR. apkuiata fa vors conifers but is duli buffy-tan to dul! orange-brown 
or vinaceous-cinnamon (often with whitish tips when young). It is widespread and 
common, aiso bruises brown, and in one form exhibits green to b lue-green linis on the 
branch tips and/ or st alk base. R. acris(-R * ruhetta) is usually acrid-tasting and pinkish- 
tinged when young with paler tips but becomes reddish-brown or darker throughout 
in age. Lenlaria pinkola and £. byssiseda (both piae ed in Romana by some a ut h ori ties) 
grow on togs (mostly coniferous) or lignin-rich humus and have smooth whitish spores, 
The former is tan to yellowish with spores shorter than 10 microns, whiie the latter is 
pallid to pinkish-ian, sometimes has greenish branch tips, and has longer spores. Both 
species have white mycelial threads or co tt o ny material at the base; L. byssiseda is espe- 
cially common in the Sierra Nevada(but is widespread). None of these are worth eating. 

Ramaria myceliosa 

FRUIT1NC BODY abruptly and profusely branched from a skuder base (sta Ik); 2-6 ( 10) 
cm high and broad, BRANCHES siender, spreading, pliant, yellowish to tan, ochraceous, 
olive-ochre, cinnamon-buff, or duil orange, etc.; tips same color. STALK siender, pliant, 
not very fleshy; same color as branches or paler, with abundant white mycelial threads 
(rhizomorphs) attached to base and / or permeating the surrounding humus. Flesh thin, 
whitish, pliant; taste usually bitter, SPORE PRINT yellowish or pale ochraceous; spores 
3,5-6 * 2-4 microns, elliplical iq nearly round, minuiely spiny* 

HABITAT: Scattered to densely gregarious in duff under conifers; known only from the 
west coast, but simi lar species (see comments) are more widely distributed. In our area it 
is often abundant under redwood in the fail, winter, and early spring. 

EDIBILITY: Unknown, but hardly worth experimenting with because of its small size 
and bitterish taste. 

COMMENTS: This is one of severai small (usually less than 10 cm high), dulf pliant, 
terrestrial Ramarias with a conspicuous white mycelial mat and minuiely spiny spores, 
Other members of the dub indude: R . pusilia, an eastern version of /?. myceliosa; R. 
invalii , with golden to duli yellowish-orange branches and spores 6-8.5 * 4-6 microns,/?. 
flaccida , pale creamy-ochre with paler tipsand spores 5-8 microns long ;/?. suecica, paliid 
to pinkish-tan with spores 8-10 microns long;/?. gr ae ilis t with minuiely roughened rather 
than spiny sporesand afrequentlicorice-likeodor; and/?, murriltii, witheinnamon-brown 
to dark reddtslv brown branches and a whitish base plus spiny spores, found in south- 
eastern North America. None of these grow on wood like R. stricta and relatives, nor 
do ihey develop the greenish or blue-green stains typical of R. abietina. 




Ramaria abietina (-R ochraceovirens) is an ochraceous species that develops greenish stains in age 
or cold weather. Note the extensive mat of white mycelial threads at base of fruiting body. 


Ramaria abietina (Green-Staining Coral Mushroom) 

FRUITING BODY profusely branched from a siender base {stalk); 2-10 cm high and 
broad. BRANCHES siender, pliant, ochraceous to pale cinnamon becoming olive-brown 
to dingy brown in age, slowly staining green ishor blue-green when bruised oras it matures, 
especiaUy the lower branches, STALK up to 2.5 cm long, siender, white to ochraceous or 
colored like branches, with white mycelial threads (rhizomorphs) at base and/ or in 
surrounding humus, Flesh pliant, often d ise ol oring sUghtlyvinaceøus-brown; taste usually 
bitter, SPORE PRINT paleyellowish-ian; spores 5. 5-8 * 3-4,5 microns, elliptical, minutely 
spiny. 

HABITAT: Scattered to densety gregarious in duff under conifers (less commonly hard- 
woods); widely dislributed It is common in our area from the fail through ear ly spring, 
especiaUy under redwood, 

EDIBI LITY: Too small, tough, and / or bitter to bot her with. 

COM M ENTS: The tendency of the iower branches to develop greenish stains distinguishes 
this species, which is also known as R , ochraceovirens , from the throngs of other small, 
piiant, buff to dingy ochraceous, terreslrial Ramanas (see R. myieliosa ). The green- 
stainingis especiaUy evident in cold weather, and can beenhanced— if there is anydoubt 
by placing the fruiting body in a freezer, R . apiculata (see comments under R , stricta) 
may stain greenish, but normally grows on wood, 

Ramaria fennica (Bitter Coral Mushroom) 

FRUITING BODY typically with two to four large primary branches arising from a 
common base (stalk ), and ma ny sma Ile r seconda ry branchesarisingfrom t he pri mary ones; 
6-18 cm high and 5-12 cm broad. BRANCHES smooth, mostly erect, olive-gray to olive- 
umber to smoky-yellow, grayish-tan, or yellow-brown, the basal (primary) branches 
dark olive-brown with a violet tinge when fresh; tips olive-yellow to dingy buff. STALK 
large, fleshy, white below r , upper portion colored like the branches and usually tinged 
violet when fresh. Flesh white, firm but brittle; taste often bitterish, SPORE PRINT pale 
ochraceous; spores 8,5-12 * 3,5-5 microns, elliptical, roughencd. 

HABIT AT : S olitary , scattered, or in groups i n humus under both hard woods and conifers; 
widely distributed. In our area it is usually associated, like other fleshy Ramarias, with 
tanoak. It is not normally a common species, but occasionally fruits in great abundance 
in the fall and early wmter. 

EDIBILITY: Unknown; the bitterish taste (when present) is adeterrent. 
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Ramaria fennka is a handsome upiight coral fungus Note the well-developed fleshy base or^trunk," 
Fresh spet imens are usuaily tanged purpie at base of branches. 

COMMENTS: One of our most lovely coral fungi, this species is easily told by its overall 
shape (see photograph) and dull color, plus the subtie violet tinge to the lower branches and 
top ofthetrunk(when fresh). inconlrast to many of the larger Ramarias, it is typically taller 
tha n it is wide, R.fennnica var . violaceibrtmnea is a more precise name for the westcoast 
variant. Other species: R. fumosiavetianea is a rare si mi fa ri y-c olo red species withamuch 
smaller base, /?. acrisiccescens, ealled the 4l Blah Ramaria” by Kit Scates in herextensive 
key to Ramaria s of the Pacific Northwest, isacommondull-colored species wi Ih siender, 
erect branches and a slim, tapered base plus an acrid or bitter taste, at least when cooked. 
Il is common under conifers in the Pacific Northwest, bul I have not seen it in our area. 

Ramaria fumigata (Violet Coral Mushroom) 

FR LITING BODY typically with two to four large primary branches arismg from a 
commo n ba se (s ta lk ) , a nd many sma Her seco nda ry b ra nche s a risi ng f r o m t he p r i ma ry o n es ; 
5-12 cm high and 8-12 cm broad, BRANCHES smooth, violet or tilac, slowly disc olo ring 
dmgy yellowish-brown or smoky-yellow in old age: tips also violet. ST ALK distinet as 
a white fleshy base or “trunk” belotv the main branches. Ftesh white, firm; taste slightly 
bitter or acrid. SPORE PRINT pale ochraceous; spores 8,5-1 1 * 3-4 microns, elliptical, 
roughened. 

HA BIT AT: Sol i lary or in small groups on ground in woods; wideiy distributed, but 
apparently very rare in California, I have found it only once in our area, near Boulder 
Creek, under lanoak and DouglasTir, in December. 

EDIBILITY: Unknown 

COMMENTS: The violet branches and branch tips make this beautifui Ramaria un- 
mi s ta kable, It is cl osely al lied to R. fennka , bul is somewhat smaller in my expenence, 
and more vividly colored, Other distinetly purpie coral fungi are moresparsely branched 
and j or have white spores (see comments under Cla varia purpurea and Clavulinacmerea), 
Other species: R. cedretorum , reported by Kit Scates from nort hern Idaho, isanotherrare 
amethyst-colored species, h does not discolor as muehinageand has slightly larger spores. 
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Ramaria rasilispora is the most C om mon of several yellow to pale orange coral f ungi. Note thai ihc 
flesh in. sliced specimen is solid and white, not gelatinous. 


Ramaria rasilispora (Yellow Coral Mushroom) 

FR LITIN G BO DY abundantly branched from a flesby base or stalk, 5-40 cm high and 
broad. BRANCHES smooth, mostly erect, creamy to pale yellow {var. seatesiuna) or 
yellow to yellow -o range or pale orange {vor. rasilispora), but the lower branches often 
whitish when very y oung and branches in both varieties often pale ordull orange to ochra- 
ceous in old age; ti ps yellow or same eoior as branches, somet i mes bro wnish in age. ST Al, K 
fleshy, tapering to a point or rooting; white or whitish. Flesh brittle orfibrøus, often wilh 
watery areas, white; taste mild. SPORE PRINT pale orange-yellow or ochraceous; spores 
8- 12 « 3-4.5 microns, cylindrical, smooth or slightly roughened. 

H ABITATi Solitary to scattered or in grotips or rings on gro und in woods; common in 
the West and probably more widely distribuicd. In our area it fruits in the fali and winter 
under tanoak or lesscommonly live oak, but inothcr regions it is common under conifers, 
especially fir. In mounlain ranges such as the Sierra Nevada it usualiy fruits in the spring 
and eariy summer, as does /?, magnipes (see comments), which i s common from the Sisk i- 
you Mountains northward under hemlock, fir t and other conifers. 

E Dl Bl LITY: Edibie and quite popular, but difficult to dean and sometimes lacking in 
flavor. Coral fungus connaisseur Herb Saylor says it's good raw in satads orcandied like 
grapefruit nnds. Some people, however, are ad ver se ly affected by it, and R magnipes 
(see comments) is sometimes bitter when cooked. 

COMMENTS: The Heshy, terre strial, yellow'ish Ramarias do not lend themselves to gi ih 
categorization. As a gro up, however, they are easily recognized by their shape and color, 
and none appear to be dangerously poisonous. The names R. ftava and /?. aurea have 
Iraditionally been applied ind isen minately to practically all yellow coral fungi, but are 
inadequale for the many variants in the group. R. rasilispora is probably the most com- 
mon yellow species in California. /?, magnipes is a very si milar, characteristic feature 
of the springtime mushroom flora of western mountains. It differs in ha ving a larger 
(7-14 * 4-6 cm), rooting, steeply tapered or broadly conical stalk, yellow (never orange) 
branches, and slightly longer spores. Other fleshy, terrestrial, yellow Ramarias ind ude: 
R. flavobrunnescens, which usualiy has a swect od or, yellow r branches that become 
brownish-yellow (or brownish-iipped) in age, and is very common at times in the Pacific 
Northwest under western hemlock; R.JlavigelatmosaipttcommentsunderR.gelatinosa}, 
with watery-gelatinous or sometimes earl i lagin o us flesh; R. aurantiisiccescens, with 
yellow-orange to orange branches and a yellow zone near ground level; and /?, aurea T 
a pale orange to yellow^ species that is said to be common under hard woods in eastern 
North America. None of these bruise wine-red at the base as in the R, sanguinea group 
(or the “true” R. flava}, and none are choice edibles. 
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Rarharia sanguinea group, Branches are yellow to nearly white and the base stains reddish or bur- 
gundy when bmised. 


Ramaria sanguinea group { Bleed ing Co ral M ushroom) 

FRU ITIN G BOD V profusely branched from a fleshy base or“stalk”;4-25 em or more high 
and broad.BR ANCHESsmooth,mosUyereci;pale orclear yellow, the tips usually slightly 
brighter yellow; lower (primary) branches turning dark red or vinaceous to reddish- or 
vinaceous-brown when bruised. STALK fleshy, tapered bdow, often veryshort; white or 
whitish, typically staining dark red or wine-red to vtnaceons-brown when bruised or 
already with such stains. Flesh white or yellowish, rather brittle; taste mild. SPORE 
PRINT pak ochraceous; spores 8.5-12 * 3.5-4 microns, oblong or elongated-elliptical, 
roug hened orsmooth, 

HABITAT: Solitary, scattered, or in groups on ground under both hardwoodsandconi- 
fers; widely distri buted. In o ur area this species “complex” fruits in the late fail and winter 
under tanoak, but is not as numerous as R. rasilispora. In the Pacific Northwest and 
nort hern Galtfbrnia se veral similar species (see comments) are common under conifers in 
the fail, and I have also se en large fru i tings near Lake Tahoe in Gctober. 

ED1BILITY; Presumably consumable; 1 haven’t tried it. 

COMMENTS: The yellow branches and tendency to stain vinaceous or reddish-brown 
plus the mild taste and non-gelatinous flesh are the lelitale traits of this lovely coral mush- 
room and its dose relatives. R.jlava is a very similar, longe r-spored species that has not 
yet been reported from the west coast. Aciua|]y,thereisconsiderabledoubtasio whether 
the “true” /?, sanguinea occurs in the West but there are a number of similar vinaceous- 
staining species, including: /?. vinosimaculans, with creamy to light yellow branch tips 
and vinaceous stains at the base (and sometimes on the branches), and R. ruhiginosa, a 
fleshy species w ith da rke r yellow tips and prominent vinaceous or purpiish-brown stains at 
the base. Both of the se species are common under conifers in Ca lifor nia and the Pacific 
Northwest, particularly in the falk Two other yellow, vinaceous -staining species, /?. 
cystidiophora and R. synaptopoda, differ in possessing a coating of cottony white fuzz 
at the base. The former is often fragrant while the latter resemblesa bund le of strings with 
“ox-blood red" spots at the base and usually has a punge nt-sweet odor. For vinaceous- 
staining species with oranger or pin ker branches, see comments under the for mosa 
group, and also check R. conjunctipes (coup[ei#2\ of the key to Ramaria) and the species 
discussed under R. getatinosa. 
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Ramaria formosa group. Branches are pinkish lo orangish and tips are usually yellow when fnesh, 

Ramaria formosa group (Pinkish Coral Mushroom) 

FRUITING BO DY profusely branchcd fromafleshy base( stal k); 5-20 cm high and wide. 
BRANCHES smooth or grooved, mostly erect; pinkish to pi nkish-o range, salmon. 
pinkish-tan, or even reddish, fading to pinkish-buff, tan, or dingy ochraceous in age; tips 
yellow or colored like branches when fresh, also fading, STALK fleshy, usually tapering 
downward, white at base, otherwise colored like branches (or paler). Hesh brittle to 
fibrous, whitish or becoming pinkish to orange in age, nol gdatinous; taste usually mild 
bul often astringem or bitter when eooked. SPORE PRINT pale ochraceous; spores 
9-12,5 * 3.5~f> microns, elliptical, minutely roughened 

HABIT AT: Solitary, widely scattercd, or in groups or rings on ground in woods, w idely 
dis tribut ed. In the Pacific Northwest and Rocky Moumains itis onc ofthemosteommon 
Ramarias, fruiting mainly under conifers, but also hard woods. Inourarea it favors tanoak 
(like just about every ot her fleshy Ramaria) and is fa irly common in ihe fa 11 and winter. 

EDIBILITY: Said to have eathartic effeets on some (or many) individ uals, Until the 
identity of our variety (or varieties) is definitely estabhshed, it is best Idt alonc, 

COMMENTS: The above description encompasses sevcral forms that pose great dif- 
ficulties to the avid coral-calcgorizcr but have collectively passed under the nam c R. 
formosa in North America The pinkish to pinkish-orangc to pinkish-tan branches and 
non-gelatinous fles hare the main fie Id mark s, but cider specimensare easily confused with 
other species, The European R. formosa is said to stain cinnamon to vinaeeous-brownor 
blackish when bruised (at least at the base). Several forms in the Pacific Northwest do, 
whereas the one in our area does not. Which is the “true” A formosa is for the Rarnar ia- 
researchcrs to decide! Similar species which stain include: /?. nthrihriumescens and/?. 
maeufaiipes, both b ruising vinaceous or burgundy (the former often fragrani); the R 
formosa of the Pacific Northwest already all ud cd to, which bruises brøwn; and A testa- 
ceofiava var. brunnea (=/?, brunnea f a hånd some, bitter-tasti ng conifer-lovcr of the 
Pacific Northwest with “apricoE-bufr to golden-yellow r branches that soon becomc 
brownish and quickly stain reddish-brown, plus a brown-staining base, Similarly-colored 
western species that do not stain include: /?. leptoformosa and /?, ruhricarnata, common 
in the Pacific Northwest under conifers, the latter with a stout, chunky fruiting body and 
salmø n-t i nged flesh inside the branches; R. tongispora, with a yellow zone or band near 
or at ground-Ievel when young; R, cyaneigranosa , whose fruiting body is often flattened 
(somew'hat fanlike); and largeniii, a beautjful species that is orange to deep orange 
throughout (never pinkish and not ycllow-tipped). 
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Ramaria gelatinosa (Geiatinous Coral Mushroom) 

FR LITING BODV profusely branched f rom a fieshy base or “stalk"; 5-15 cm high and 
wide. BRANCHES mostly smooth and erect, orange to pinkish-orange to oraoge-buff, 
pinkish-brow-n, or occasionally yellow -o range, sometimes developingafaint purple-gray 
tinge in age, STALK or main trunk whitish, rather tough. Flesh colored like branches or 
paler and showing translucent, often geiatinous pockets or streaks when stalk is sectioued 
lengthwise; taste often bitter. SPORE PRINT pale ochraceous; spores 7-10 * 4,5-6 
microns, elliptical, roughened (warted). 

HABIT AT: Widely scattered to gregarious in duff under conifers (hemlock, fir, etc.); 
common in the fail in the Pacific Northwest and northern California, but more widely 
distri buted. I have yct to find it south of San Francisco. 

EDIBILITY: Poisonous to somepeoplefcausingdiarrhea and digestive upset);apparently 
edibte for others, but hardly worth the risk, 

COMM ENTS: The gelati no us interior of the base and ove rall di ngy pmkish to duil orange 
color are the forthright features of this fungus. It is most Likeiy lo be mistaken for the 
R r formosi i group, which does not have geiatinous fiesh. The above description is for 
R. gelatinam var. oregonensis. The typical variety, which was originally collected under 
hardwoods in the southeastern States. is similar but paler (creamy) when young. Gther 
western species with geiatinous or se mi -geiatinous flesh include: R .Jtavigelatinosa, which 
is yellower in eolor and quite common on the west c o ast ; J?, getatimaurantia and R. san - 
daraema, both with orange to deep orange branches and orange to yellow tips, and a band 
of yellow' just above ground level (near the bases of the branches); and R. cartUaginea, 
a yellowish-tan to tan or brownish-yellow species with cartilaginous to very slightly 
geiatinous flesh. None of these are wonh eating. 

Ramaria araiospora (Red Coral Mushroom) Color Pia te 168 

FRU1T1NG BODY profusely branched from a lleshy base (stalk); 4-1 3 cm high, 3- 10 cm 
broad or more. BRANCHES smooth, h ri l liant c o ral-red to red , crimson, oreven magenta, 
but often fading lo coral-pink, light red, orange, or even paler in old age; tips red to 
yellow ish, fading slightly in age, STALK usually rather short, white or whitish (or dis- 
co lo red) at base, colored like branches (or paler) above. Flesh b rit tle; taste mild or slightly 
krautlike, SPORE PRINT pale ochraceous; spores tø-13 * 3-5 microns, elliptical to 
cylindrical. roughened. Flesh in base of stalk not amyloid. 

HABIT AT: Solitary, widely scattered, or in small groups on ground in woods; known 
only from the west coasL I find it every year in the fail and winter under tanoak, but it is 
not as common in our area as some of the other fleshy Ramarias, Farther north it fFe- 
quently occurs with hemlock and other conifers. 

EDIBILITY: Presumablyedible. but notasfleshyas /?. 6ofr>7isand R. rasHispora. Besure 
not to co nf use faded specimens with the R. for mosa group! 

COMMENTS; The brilliant red color of fresh specimens makes this gorgeous coral 
mushroom unmistakable. It used to pass under the name R. subbotrytis, but thai species 
is apparently eastern in distribution. There are at least two distinet varieties of R. araio- 
spora var. araiospora , with yellow r ish b ranch tips in age, and var. rubelta, with red tips. 
As in other Ramarias* the color tends to fade w ith age, and old specimens barely hint at 
the ir former s pie ndo r R . cyaneigranosa is a somewhat similar species that has bro ader 
spores and is usually more pcach-colored when fresh. /?. stuntzii, common in northern 
California and the Pacific Northwest, is similar to R. araiospora in color or can show 
more yellow helow, deep red or magenta near the tips, and orange in between, but it has 
amyloid flesh in the stalk, /?* subbotrytis is an eastern species with salmon-orange lo pink 
branches and branch tips when fresh, bul it begernes duller or slightly yellower in age. 




Rømaria boir} tis, young speeimens. Note how compact the fmiting body is it looks more likea 
cauliflower than the cauliflower mushroom (Sparassis). Older speeimens are not necessarily com- 
pact^ however. Branch tips are purpje-red to pinkish when young, but the color may fade with age. 

Ramaria botrytis (Pink-Tipped Coral Mushroom) 

FRUITING BODY profusely branched from a fleshy base or s talk; somctimcs massive, 
7-20 cm high and 6-30 cm broad or more whcn mature; usua!ly very compact when young, 
but less so m age. BRANCHES often crowded, whitc or pallid when young, gradually 
becoming buff lo duil ochraceous or tan in age; tipstypically shorf, clefted, blunt, pink to 
purpie, vinaceous, or red when fresh (but orange to brownish-orange in var , aurtmiii- 
ramosa ), fading in age. STALK thick (1.5-6 cm), fleshy, the base often rounded and 
swollen at or above ground level; whitc or whitish when fresh, tan to ochraceous in old age. 
Flesh firm, solid, white, taste mild in some forms, somewhat bitter in others. SPORE 
PRINT pa le ochraceous to ochre-buff; spores 11 -16(20)* 4-6 micronSjOblong-ellipticalto 
nearly cylindrical, lo ngi tud i nal ly lined (striate). 

HABIT AT: Solitary, scattered, or in groups or rings on ground in woods, often partially 
buried in the humus; very widely distributed. Along with R. stressen (scc commems) it is 
common in the Pacific Northwest and Sierra Nevada under conifers in the summer, fall, 
and spring (but is less common in the spring than R. mhnpermanem scc comme nts). In 
ourarea it fa vors tanoak and other hardwoodsand fruits in the fall and winter. 

EDIBILITY: Ed i ble and choice, aceording to some. However, it has laxative effeetson 
some individuals and bitter look-atikes (seecommcnts) occur. It is one of the largest and 
fleshiest of all the Ramarias, so it is defmitely worth trying. 

COMMENTS: This hånd some, compact coral mushroom is remin isccnt ofa cauliflower 
— more so, in faet, than the cauliflower mushroom (Sparassis). Young speeimens with 
stubby pink- or purple-tipped branches are the most readily recognized of al l the Ramarias 
(sce photo). In age, however, the fruiling body discolors and often loses its compact form, 
and it is then easily confused with other Ramarias. The longitudinally striate spores, 
however, are distineti vc. There are se veral cl osely related species with longitudinally striate 
spores. One,/?, strasseri , isquitecommon(at least in western North America), but typically 
has a tapered, rooting stalk and a frequently fragrant or spicy-sweet od or, it is whitish to 
ochraceous or tan with whitish to ochrc, tan, duil orange, or browmsh tips. A second,/?. 
secunda, ctosely rcsembles R. strasseri , but has shorter spores. A third,/?, ruhripe rman en s, 
is colored bke typical R. botrytis f but has shorter spores (less than 1 3 microns long). A 
fourth, /?. rubrievanescens, also has short spores, but shows pink on the branch tips only 
when very young and is often entirely white or creamy at maiurity. All of these occur in 
western North America, mainly (bul not exclusivety) with conifers. Finally, there is R. 
botrytoides , a widespread species that mimics R. botrytis in color (whitish with pink 
to purplish branch tips) but has an exccedingly acrid taste thai can linger in one‘s mouth 
for up to twclve hours after tasting itT This species, which occurs occasionally in ourarea, 
also differs in ha ving non-striate (or only very faintly striate) spores, suggesting a closer 
kinship to R. ar aio spora t han to R. botrytis , 
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SPAR ASSIS ( Cauliflower Mushrooms) 

M cdium-sired lo large fungi pdrasiik on the roois of trees (especiaU} tontfers). KR U ITING BOD Y 
lypically u compact mass qf/Jat tened. ™vi, ribbantike branches orteafy tubes, ofteri wil h a Lough 
rooting base; white lo buff or tan. SPORE PRINT whiic, Sports smooth, cHipticaJ- 

THE branched fruiting body with wavy, flattencd, leafy or ribbonlike lobes is uniquc to 
Sparassis, and most mycologists now sequester ii in a fa mily of its own. Despite the 
common namc, our species looks more like a giant brain than a cauliflower, It fruils al the 
bases of trees (anot her distinctive feature), appearmg year aftcr year in the same spots. 

From a size and edibility standpoint, Sparassis is indisputably the king (or queen) of 
the coral fungi, It is highly esteemed for its fragranee, fla vor, and kceping qua lity, and I 
found it to be a staple item in the monsoon diet of many Himalayan villagers. Only two 
species occur in North America, onc western and onceastern; a key hard ly seems necessary, 

Sparassis crispa (Cauliflower Mushroom) Color Pia te 172 

FRUITING BQDY a compactly branched mass of flattencd, leafy lobes arising from a 
tough, rooting base or“stalk”; 12-60 cm or more high and broad. BRANCHES (lobes) 
flattencd, thin, usually leafy in appearance; wavy, crisped, or crimped, pliant; surfaces of 
lobes smoolh, whilish to erearny or yellowish, often becoming cinnamon-bufforlan in age 
or dry weather, so met imes w it h darker brown stains on the edges. ST ALK 5-13 cm long, 2 -5 
cm thick, usually tapered downward, flcshy but very tough, buried deep in ground (or 
wood). Flesh firm, white, fairly tough or elastic; odor spicy-fragrant. SPORE PRINT 
white; spores 5-7 * 3-5 mierons, broad ly cllipiical, smooth. 

HABIT AT: Parasitic on the rootsofeomfers, usually growing solitary at or ncar the bases 
of trunks or stumps; found in the coniferous forests of western North America. It is not 
uncommon in our coastal pine foresis, fruiting in the same spot year after year (or some- 
limes twicea year), usually in the late fali or winter. It also grows on Douglas-flr and other 
members of the pine fami ly. It prod uces a brown oryellow carhonizingrot in ils host, and 
iseconomicaJly significant in some regions, The hest placc to look for it is in older forests 
wherc there are pie nty of mature trees. S. spat hulat a (see below) can grow on hardwoods, 

EDIBILITV; Edible and exceptional. The perfeet mushroom for a special occasion, it is as 
elegant as it looks intelligent, Thorough cooking is necessary, however, to render it tender* 
and it is a royal pam-in-the-posteriortoclean! GentJesauteemg or parboiling folio wed by 
baking or stewing is best. Fresh specimens can be stored for a weck or two in a cool dry 
place, but be sure to check fim for maggots! 

COMMENTS: Betler known as S, radkata , this fantastic fungus looks more Like a 
sca sponge or “bouquet of egg noodlcs" (Alexander Smith) than a cauliflower. The 
Duttened, ribbonlikc lobes or “branches”, plus the overall white to yellowish color and 
tough, rooting base distinguish it from other coral fungi. The spicy odor is alsodistinctive, 
butdiffkult tocharacterize. In the Pacific Northwest, 20-30 (or even50!)pound specimens 
a re not unheard of, but in our area the size range is generally 1 -5 pounds — or a bout the size 
of a human head (a cross-section, coincidentally, reveals brainlike convo lutions or 
“canals"). Certain cup fungi (e. g., Peziza protearia form sparassoides and Wynnea sparas- 
soides ) sometimes mimic it, but are brown or lilac-tinted and/ or smaller and bear their 
spores in asci rather than on basidia(a microscopic disti netion). The name 5. crispa has 
also been applied to the cqually edible cauliflower mushroom of eastern North America, 
w r hich fa vors øsk and pine, has thicker, more ereet, rigid -looking branches or lobes, and 
lacks a rooting base. However, recent studies indicatc that its“correct“ name isS T . spathu- 
iata or S. herbstii, and thal the western species, which has beencalled S. radkata, is the 
“true” S. crispa. (I'm tempi cd to say tb at mushroom taxonomy is as intricatcly twist ed 
and convoluted as a cauliflower mushroom, but I wont!) 
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ChanlereNes 

CANTHARELLACEAE 




spores 


Fairly small lo mcdium-largc, mosdy terrestrial woodland txingi. FRUITING BODY withacap 
and s talk. CAP lypmally deprtssed to vasc-shapcd or irumpcl-shapcd ai maluruy. surlacf not 
typically viscid. UNDERSIDE smooth, wnrtkted. vetned, or with primi li ve foldftke* fork 
shaitow r blimt. decumnlgith. STALK flcsJiy or hollow, cominuøus withcap. VEII and VOLVA 
absert, SPORE PRINT white 10 huj], yelhwish, pinkish, salmon-tirtged, or ian . Sports smooth 
or roughentd, not amyloid. Ba sidia Long and narrow. 


THESE are coiorful and conspicuous mushrooms with a more or less vase-shaped lo 
funnel-shaped fruiting body differentiated inio an upper or inner sterile surface(thecap) 
and lower or outer spore-bearing surface (tbc hymenium). The latter may be smooth, 
wrinkled, veined, or gilied, but the giils when present are foldlike (thick, shallow, blunt, 
and usually jo med by connccling veins) ralher than bladelikeand,. orthin-edged as in the 
true agarics, The ton g, narrow basidia and relatively unspecialized hymenium suggest a 
krnship between the chanterelles and coralfungi. In faci, if the flatlened apex of aclubcorat 
( Clavariadelphus ) were broadened in to a cap and the wrinkles on its sides am plified, you 
would esse nti al ly have a chanterelle! 

The three principal genera in the Cantharellaceae are treated toget her here, In 
C rater ellus the fruiting body is more or less trumpet-shaped and dark brøwn to gray or 
black, and the spores are smooth; in Cantharellus it is broadly convex to plane or vase- 
shaped and often brightlycolored, gilis are usually present, and the sporesare smooth, and 
in Gomphus the fruiting body is cylindncal to vase-s haped with a ve i ned or wrinkled 
hymenium, and the spores are warted or wnnkled. A fourth genus, Polyozellm, is also 
induded here ihough it is usually relegaied to a famiiy of its own. 

The chanterelles are great favorites with fungophiies. With the exeeption of the G, 
jloccosm group, all are apparently edible and many are excellent, The best (and most 
plentiful!) of the local species are the renowned chanterelle ( Cantharellus t iharius) and the 
un hera Id ed bul far tåstier horn of pi en ty ( Crater ellus comucopioides). Both ref rige rate 
well and are usually maggot-free, and smee large crops are commonplace, they can be 
preserved for later use. The horn of plenty is excellent dried. Chanterelles, on the other 
hånd, dry misera bly (they bccome as tough as leather), but can be pickled, canned, or 
sauteed and fro zen. (Enormous of chanterelles are gathered in the Pacific 

Northwest and shipped tn brine to Germany— five million pounds annually accordingtø 
one estimatel) 

The chanterelles are strictly woodland fungi and are saprophytic or mycorrhizal with a 
broad tange of tree hosts. They are not a particularly large group, but are quite conspi- 
cuous, easy to identify, and have an interesting distribution pattern. Many species are 
c ha rac te ristic components of cold nort hern and montane coniferous f orests eg.. Gom - 
phus c lava rus, G. floccosus, and Cantharellus infundibulif ormis. A slew of others fa vor 
the warm hardwood fo rests of eastern North America e.g., Cantharellus cinnabannus, 
C. ignicolor, and C lateritius* But there isa puzzhng paucity of species in ourarea, w ith 
only a few of the truly cosmopolitan ones(like the chanterelle) represented. Nine species 
are depicted here (most of them with color plates) and several others are keyed out. 

Key to the Cantharellaceae 

l . Fruiting bod} gelatinous or rubbery and plianl Gee Tremellaks & Allies, p 669) 

l Fruiting body Oeshy to rather tough and pliant, but nol rubbe ry -pliant or gelaiinous * . * . * 2 


Thechanterelle, Canthareltus cibQrius, is a prized ed i ble mushroom. Note shallow. blunt, veinedgills. 
Cap is dcpressed or funnel-shaped in the se mature spe elme ns, but can be convex when ve ry yo ung (see 
description on p. 662), 

2. Fruiting body small or minute (usually less tban 2 cm broad), typically whitc to grayish’ or 
bro wmsh-ti nged; stalk absent, or if present often shortand off-centerto lateral; fertile surface 
{underside of cap) WJth meandermg veins or shallow gilis; growing on sticks, moss, etc. 
(not often terrestrial); especially common in northern regions {set Pieurotus & Allies, p r 132) 

2. Fruiting body fnetiiuvn-sized to large, or if small then not as above . . . , 3 

3, Fruiting body a gil led mushroom ( usually Lai tanus or /fossil) cove red by a iayer of minutely 

pimpled tissue that cømpletety engullsthegiiisormakesthem look bluntandchanterelle-like; 
tlesh crisp, b ntt le, usually white; spores borne inside asci (see Py ren om > cel es, p. 878) 


3, Not as above; suriacc not fine ly pimpled; spores borne on basid ia . 4 

4 . Ca p da rk whe n f res h {da rk g r ay to d ark b ro wn , b lack , violet-b lac k , o r b 1 u ish ’ b lac k ) 5 

4 Ca p b righter or ligh te r l h an a bo ve ( inc lud i ng oli ve-b uf f , ta n, Ugh t b ro wn, etc.) N 


5. Eniire fruiting body deep blue to blue -black or violet-black, usually compound (a clustcr of 
spotm- or lan-shaped caps); found under northern and montane conifers (especially spruce 

and tir) Palyoiellus multiplex, p. 668 

5 . Not as above (but fruiting body may be b lack or bluish-gray or more or Jess funnei- to trumpet- 


shaped, and may oocur in clusters) 6 

6. Underside of cap (fertile surface) with distinet giils, the gilis often forked 7 

6. Underside of cap smooth to wrinkled or with sinuous(squiggly) vems, but lacking gtlls ... 8 


7, Entire fruiting body dark when Tresb (colored more or less like cap or the fertile surface some- 
times paler) ..... Crateretius cirtereus & others, p. 665 

7. Not as above; either the stalk or gills (or both) yellowish to orange (or stalk with a yellowish to 

orange undersurface and darker f i b ri Is J ...i,*,,....,.,,..,...,..,, 17 

8. Underside of cap (fertile surface) with prominent vems (at leasiat mat u ri ly); odorsxekeningly 

sweet in age, or if not then fertile surface usually de vel op mg a s trong yellowish tinge as spores 
mature; not common CratcreUus fo?tidu± & C sinuostis (see C. rtneretts, p. 665 ) 

8. Notas above; underside of cap smooth to siightly wrinkled; common 9 

9. Fruiting body typically 4 cm or more high when mature, trumpet-shaped to peturua-shaped 

or tubularfLe., hol lo w neariy to base) ....... CraiereUm comucapioides & others, p. 666 

9. Fruiting body smaller and / ordifferenily s haped (not hollow); cap margin sometimes white or 
paie when actively growing 10 

10. Cap ty pically less than 2 cm broad and stalk I -3 mm thick, fruiting body grayish to brown or 
blackish but not chocolate-brown or purple-brown; spores smooth; found in eastern North 
America (espeda II y the Southeast) . . . Cratereitus cafycultis ( see C cornucopioides, p. 666) 

10. Not as above; cap up to 5 cm broad ( or la rger if compound), usually purple-brown to chocolate- 
brown (but sometimes grayish-brown) and or compound (with more than One cap); cap 
margin often fringpd; spores often angular or warty (see Stereaceae & Allies, p. 604) 
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CANTHARELLACEAE 


I L Fruiting body more or less vaselike and coarsely scaly at the center (or throughout), at least 


in age{seeColor Plale 174) 12 

11, Not as above; cap smooth or breaking up lo form small scales, bul not coarsdy scaly . . , . 13 


12. Cap rcddish to bright orange lo orange-buff, at least when fresh (may lade lo ta n or paler) . . 

Gomphus ffoccosus group, p. 661 

12. Cap with tao to brown scales, never bright 1> eolored 

Gomphus k.auffmanii{^tc G. poet usus group, p. 661) 

13. Flesh and giils (or underside of cap) white or whitish, but staimng purplish lo purple-brown 

whcn bruised; cap usually salmon -eolored to orange; known only from the Southcast, not 
common Cantharellus ( = Gloeocanthareftus) purpurascens 

13. Not as above ( but gills or fertile surface may be purpie or pur ple-t i nged) 14 

14. Fertile surface and/or upper s talk purpie or with a p urplis h tinge when freshl cap tan to olive- 

buff. olive-brown, yellow-brown, or purplish; stalk thick and solid, firm, con ti nuous with cap 
(i.e_, fruiting body resembhng a chopped-off, of len lopsidcd dub, at least when young); 
found under conifers, ofien (but not always) in rused c lasters . . . Gomphus ctavatus, p. 661 

14. Not with above features (differently eolored or stalk siender and holJow in age, etc.,) 15 

15. Fertile surface (underside of cap) with gilis (or lacking them only in the button stage), the gills 

often forked or with cønnecting veins 16 

15. Fertile surface (underside of cap) smooth to slightly wrinkled or at times developing shallow 

veins at ma tu rity, but lacking gills * * . . . 22 

t6. Fresh fruiting body bright red to pink to orange- red Canthareilus cinnaharinus, p. 664 

16. Fruiting body differently eolored (white, yellow, orange, sal mon- orange, brown, etc.) ... 17 

1 7. Fither growing on wood (or lignin-nch humus) and stalk absent or rudimentary or gi Ils orange 

to deep orange and usuallydichøtomouslyforkedand fairly thin in age and cap often brownish, 
at least at the center (see Paxillaceae, p. 476) 

17. Not as above; gills usually blunt and thick (at least when young) and often forked irrcgularly 

( rather than dichotomousiy), orange to yeilow-orangc, white, or differently eolored ... 18 

18. Cap grayish to brown or yellow-brown when young (but may break up into sca Ses or fibrils, 

revealing ihe yellow ish to orangish und er surface); stalk often hollow, at least in age .... 19 

18. Not as a bo ve; ca p whi te , y dl ow, or or a nge whe n fresh ( u n les s faded ) ; sta Ik h ollow or s ul id 20 

19. Stalk brown or with browrtish fibrils whcn young; gills yellowish to orangish; found in eastern 

North America Cantharellus appatachiensis 

19. Stalk us ua 1 1 y yd I o w ish i o ora nge whe n y ou ng a nd f res h ; gi Us often wit h a gray is h, br owms h, or 

purplish tinge, w sd esp read Cantharellus injurtdibuliformis group. p. 665 

20. Cap white or whitish, sometimes with orange or yellow stains Canthnrellm subalbidus, p. 662 

20. Cap orange-buff to salmon-buff to ochre-tawny to bright yellow or orange, at least w hcn fresh 

( may fade to whitish i n sunlight ) 21 

2 1 . Stalk siender ( usually Jess than 1 cm thick)and usually hollow in age; flcsh very ihin; cap smallish; 

common in eastern North America 

Cantharellus ignkolor & C \ minor (see C m fundth uhformts group , p. 665) 

21. Stalk slender to very thick (0.5-2 cm or more), solid (unless maggot-eaten); cap medium-sized to 

very large or sometimes small, llesh thick; common, widespread Cantharellus cibarius, p. 662 

22. Mature fruiting body with a Hattened top. but without a true cap (Le., cap margin blunt or non- 

exi stent see Color Pia te 166); flesh often punky or stringy . . (sce Cia variadefphus, p. 632) 

22. Not as above; fruiting body normally with a cap that has a well-defined, acuteedge( margin) 23 

23. Fruiting body whitish or dull-eolored; stalk thin ( 1 -3 mm); cap usually smal I, often roseite-like 

(with petal-like lobes) in age, flesh very thin and tough . . . (see Stere»ceae& Allies, p. 604) 

23. Nol as above; fruiting body fleshy though sometimes thin-lleshed, usually brightly eolored 

al least in part 24 

24. Cap brown to ochrc- brown or yellow-brown, or sometimes more brightly eolored; llesh ve ry 

thm; od or typicaJly mild . . Cantharellus xanthopus { sec C. in fundi h u lifor mis group, p, 665 ) 

24. Cap brightly eolored (usually yellow to orange or pinkish-orange); flesh fairly thick (at least 

at center of cap); odor often fruity or fra grant . . 25 

25. Fruiting body more or less trompet -s haped, usually dustered and fragranl 

Cantharellus odøratus (see C cibarius. p. 662) 

25. Not as above Cantharelius hieritius & C conf luens (see C cibarius, p. 662) 
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Gomphus clavatus (Pig’s Ears) Color Plate 176 

FRU TIN G BO DY 6-20 cm or more high, ncarly cylindrical to more or lessclub-shaped 
bot with a flattened top; often growing in fused or compound elusters, CAP(s)2-10 (15) 
em broad, plane or deprcsscd with an upliftcd, often wavy or lobed margin that is often 
more highly developed on one side than the other; surface moist or dry but not viscid, 
smooth or breaking up into minute scales, light purplish to puFplish-tan to olive-brown, 
olive-huff, tan, or yellowish-bufl. Flesh thick, firm, white or buff; odor mild, UNDER* 
SIDE (fertile surface) with numerous shallow, blunf deeply decurrent, forking veins 
or wrinkles which occasionally give it a poroid appearance; color variable but usually duil 
purpie to purplish-tan or showing at least some purpie tints below(near the stalk), slowly 
fading to duli ochre* tan, or buff, ST ALK(s)3-5 ( 1 0) cm long, I -3 cm t hick, conti nuous w ith 
cap, central or off-center, often fused together below, equal or narrowed at base (if soli- 
tary), often curved; solid, firm, buff to pale purpie, SPORE PRINT pale tan to pale ochre; 
spores KM 3 * 4-6.5 microns, elliptical, slightly wrinkled or warted, 

HABITAT; Scattercd to gregarious, often in fused paks or elusters, on ground under 
conifers, widclydistri buted in northern North America »fruiting main ly in the late sum mer 
and fali. It is eommon in the Pacific Northwest and northern Califømia, but I have not 
seen it south of San Francisco. 

EDIBIIJTY: Edible and considered choice by some, but I am not particularly fond of it. 

COMMENT5: Aiso known as Canthareilus clavatus, this northern conifeHover is easily 
distinguished by its overall shape (like a chopped-off, frequentiy lopsided dub), dull 
purplish veined spore-producing surface, and growth habit in fused dusters. U is aptly 
charactenzed in one bookas 4v that funny lookingthing which is purplish undernea th. "The 
eommon name, “pig’s ears," is also app lied to an Ascomycete, Discirm per fata. Other 
species: G. (-Pseudoeraterelius) pseudoefavatus is said to be si milar, but has smooth 
sporesand fa vors hardwøods. It isapparently quiie rare; i have not seen it. 

Gomphus ftoccosus group Color Plate 174 

(Scaly Chanterelle; Woolly Chanterelle) 

FRUITING BODY nearly cylindrical, soon becoming more or less trumpet- or vasc- 
shaped , 5-20 cm high. CA P 3- 1 5 cm broad, depressed and soon hollow in the center; surface 
reddish to bright orange, buffy-, or yellow-orange( but often fading!), with large cottony or 
woolly scaies, the ones at the center often recurved in age; margin often wavy or lobed. 
Flesh rat her fibrous, whitish; taste mild to sour. UNDERSIDE (fertile surface) milky 
white to crearny, buff, dingy ydlowish, or pale ochre; with blunt, shallow* frequentiy 
forking, deeply decurrent veins or ridges, sometimes with a somewhat poroid appearance 
in age. STALK 3-10 cm long, 1-3 cm thick, continuous with cap, central or off-ccnter* 
tapering do wnward, solid becoming hollow in age, white to orange or ydlowish, SPORE 
PRINT uchraeeous; spores 10-16 * 5-8 microns, elliptical, slightly wrinkled or warted. 

HA BIT AT; Scattered to gregarious or sometimes c lustered on ground under conifers; 
widely distributed in northern and montane North America. Aløng with G. honari( see 
eomments), it is eommon in northern Califorma and the Sierra Ncvada in the summer, 
fali, and even spring, but like G. clavatus, it does not sccm to oecur on the eoast south of 
San Francisco. It is also eommon in the Southwest, Pacific Northwest, and Rockies. 

EDIBIL1TY: Not recommended. Some people pronounce il ddicious, hut others are 
adversely affeeted by it (they suffer gastric upsets) and the specimens fve sampled had 
an unpleasant sour taste. Its o nly asset is its distinetiveness it would bc ve ry difficuit 
to confuse it with anything other than its close relatives (see eomments). 
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COM MENT S: Alsoknownas Cantharellus floccosus, this striking mus h ro om and iLs 
dose relatives are easily told by their vase-shaped fruiting body with a redd is h -orange to 
orange-bu ff scaly cap and pal I id ve i ned ex tenor, The name G. bonar i has been givento the 
western variety with milky white exterior, smaller spores, tendencytogrow mclusters,and 
duller, paler, or more einnamon-colored cap; it is often common under mountainconifers. 
Another western c on i fer-lover, G. kauffmanib is similar but has a tan to brownor ochre- 
lawny cap up to 35 cm broad with very prominent, brittle scales. It is sometimes common 
in northern Califorma and the Sierra Nevada as well as in the Pacific Northwest and 
Southwest. Like G. floccosus and G. bonari, it should be caten very cautiously if at alf 


Cantharellus subalbidus (White Chanterelle) Color Pia te 179 

CAP 4-15 cm broad, plane to broadly depressed with an often wavy or irregularly lobed 
margi n; surface smooth or brea king up into small scales in age, moist to dry but not viscid; 
duli white or whitish, bruising yellowish-ørange to orange-brown, Flesh thick, firm, white; 
odor mild or faintly fra grant. UNDERSIDE (fertile surface) with thick, well-spaced, 
shallow, blunt, deeply decurrent, foldltke gilLs whichare usually t orked or veined between; 
d uil white or ptnkish-tinged, often staining yellowish to orange in age or where bruised. 
STALK 2-7 cm long, 1-5 cm thick, eq ual or ta pered do wnward, central or off-center, solid, 
firm, smooth, dull whitish, discoloring yellow ish-orange to orange-brown in age or where 
bruised. SPORE PRINT white; spores 7-9 * 5-5.5 microns, elliptical, smooth. 

HABIT AT: Solitary, scattered, or gregarious on ground in woods; known only from 
the Pacific Northwest and California. Il is quite abundanl under second-growth conifers 
in the la te summer, fali, and winter in Washington, Oregon, and northern California, and 
I have also seen large fruitingsin Idaho. In ourarea itfruitsin the fa il and early winter, bul 
is only occasiona lly common. The best places to look for it are on the high, exposed ridges 
of our Coastal mountains under ta noak and madrone or in manzanita thickets mixed with 
knobcone pine. It olten grows with Årmillaria ponderosa, another choice edible. 

ED1BILITY: Edibie and choice as good as C. cibarius or even betler, and like that 
species, rarely attacked by maggots. In the Pacific Northwest thebuttonsare firm, meaty, 
and very compact — ideal for marinating or pmlonged refrigeration. Unfortunately t it is 
not nearly so common in our area and the fruiting bodies, when found, are often water- 
logged and overnpe. 

COMMENTS: The white chanterelle can be mistaken fora Clitocybe or Hygrophoms* but 
the giils are distinctly “chanterellesque” — thick, shallow, blunt, and usually veined. It 
di ffers from the common chanterelle ( C. cibarius) in itsd uil whiiishcolora nd whitespores, 
but in size and shape the two are quite similar and can even be found growing together, 

Cantharellus cibarius (Chanterelle) Color Plates 175, 177, 178 

CAP (2) 3-15 (25) cm broad, broadly convex when young, becoming plane to depressed or 
vase-shaped in age; surface smooth or occasionally cracked, nol viscid; orange to bright 
go Ide n-o range, egg-yello w, or yellow (but in dry weather or di reet sunlight often bleached 
out and cracked or even greenish from algae); margin usually lobed or wavy,atlirst in- 
curved. Flesh thick, firm, whitish or tinged yellow to orange under the cuticle; odor mild or 
faintly fruity (like pumpkins oraprieots); taste mild to somewhat peppery or occasionally 
bitter. UNDERSIDE (fertile surface) with thick, well-spaced to close, shallow (narrow), 
blunt, fold like, deeply decurrent gilis which are oflen forked or cross- veined; coiored like 
cap or more often paler (but brighter if cap has faded); not fading, but sometimes 
de velo ping dingy orange-brownstains in old age. STALK 2-10 cm Iong,0.5-3(5)cmthick, 









1 • 



CanihareUus ah anus. Nole the white Besh in sliced specimen (upptt lefl) and shallow. decurrent* 
veined gi Ils. Et varics greatly in stature and color ( see color plates) and fa vors oak as well ascorufcrs. 

equal or tapered downward or somctimesenlarged at base, solid, d ry, firm, colored like cap 
or paler, often staining ochraceous to orange-bro wn. SPORE PRINT creamy or yellow in 
most forms, bot pinkish in one varicty; spores 7-1 J * 4-6 microns, el lip tical, smooth. 

HABITAT: Widcly scattered to gregarious oo ground in woods, occurringthroughout the 
north temperate zone and very common on the west coast in the fali, winter, and spring. 
In northem Califomiaand the Pacific Northwest itgrows mainly with conifers, but in our 
areait favors li ve oaks, especiallytheseatthcedgesofpastures. Ithasalonggrowingseason 
and is a joy to find— brilliant splashes of gold against the subdued backdrop of decaying 
leaves. If you see one, probe around and you'll probably uncover more they often hide 
under the humus. If rainfall is sufficient, successive cropsare produced over a long period 
of time, so check your patches reguiarly{but don’t check mine!). 

EDIB1LITY: Edible and choice the best known wild mushroom in California, if not in 
North America , It is so plentiful and po pular onthe west coast that i t is no w being harve sted 
commercially and shipped abroad or sold to restaurants and ni arkets. A few tips for the 
uomitiated: Chanterelles shoold always be cooked as they are somewhat ftbrous raw. Pick 
selectively firm specimens will keep in the refrigerator for a week, whereas waterlogged 
i ndi vid ua Is will rot rapidly and cook up slimy. Even Firm o nes have a high water content 
and should be sauteed slowiy and thoroughly in an open pan r You waste thcmif you can't 
taste them, so don't just mix thcm in w ith a bunch of other vegeta bles. They are besi in 
simple dishes ihat highlighi their delicate fla vorand f ruity f ragrance— crea m of chanterelle 
soup is a traditiona i fa vo ri te. On the west coast chanterelles are virtualiy frceof maggots, 
an asset keenly appreciated by those whohunt them butthey'reoftenfullofdirt,aquality 
deeply de tested by those who have to clean them! {If your “chanterelles” are pristine and 
worniy, they may not be chanterelles!). Curiously, it’s just the opposite in the eastern 
United States, whcre they are usually quite spotless, but often lunched on by maggots! 
Imported chanterelles can be pure hased in small tins at delica tessens for an outrageous 
price, of course. They are low m protein but high in vitamin A. Auempts to eultivate 
them commercially have not been successful. 

COMMENTS: Cantharellus cibarius is the proud possessor of a plethøra of popular 
names — more than any other mushroom with the pos sible exception of Bole tus edulis. The 
best known are chanterelle and girolle (both French) and Pflfferling (German). From 
region to region the chanterelle varies considerably in size, stature, color, and fruiting 
habits (se ve ral forms have been d esc ri bed), but iseasily identifiedby itsyellow-orangecap 
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and “primitive*’ giils (blunt, thick, shallow, veined or forking, and fold li ke rather than 
bladdi ke). The firm whitish flesh and wavy cap margin are also eharacteristic. On the west 
coast it Iruits in cool weather and is often very large and thick -stem med (one pound 
s pec i mens are not uncommon), wilh an orange cap, faintlyfruity odor, and pale,copiousiy 
veined gills (although a smaller, slimmer, deaner form grows under Sitka spruce). In 
eastern North America it is commonesl in the summer and is usually much smaller (caps 
average 3-6 cm broad) and often yeilower, with a siender, well-developed stalk and little 
or no odor (see Color Plate 175), Also, the giils may be less “primitive” (deeper, with 
thi nner ed ges and few if any cross-veins, as shown in Color PJate 177), and are so me times 
bnghtly colored. Jn the Southern Rocky Mountains, on the other hånd, the fruiting bodies 
are ohen packed closely together and are smalt and stubby, with bleached-out caps 
(if growing in sunhght) and brilliant yellow to yellow-orange gilis, 

M ush rooms most like ty to be mistak en for the c ha niere! le i nel ude the false chanierdle 
( H ygr ophor opsis aurantiacaf various waxy caps ( Camarophyllm pratensis, Hygrocybe 
jlavescens, etc.). Lad anus alrticola, Leucopaxiilus albissimus, the Gymnopilus 
s pec tab ilis gro up, Hypomyces lactifluorum, and the jack-o-Jantern mushrooms 
(Omphalotus species/ The latter are poisonous, but have brightly c olo red flesh and thin, 
crowded, unforked, bladeli ke (“true”) gilis, and usually growinclusterson or nearwood. 
Except for the Hypomyces t which is a parasitired gilied mushroom, the othersalso have 
bladelike giils, (It is somelimes said that true chanterdlcs have “false” gills, while false 
chanterelles have “true” gills.) Aside from the many variations within C. cibarius,, there is 
C. formosus, a northern conifeMover with a convex, yellow to brownish capand pinkish- 
tinged gills, and three similar edible species with a smooth to only slightly wrinkled 
fertile surface. These are common in eastern North American and are often mistaken for 
C. cibarius. The most common and widespread of the three, C laterttius Craterellus 
canthareUus) has a yellow -orange to pinkish-orangc fruiting body; C. c o nf f uens has a 
yellower, often compound fruiting body and a tropical-subtropical distribution; C. 
odoratus CratereUus od or at u s ) is a gorgeous trumpet-shaped, yellow- orange-cappcd 
Southern species that is usually strongly fragrant and cespitose (clustered). C iateritius 
has also been reported (but not venfied) from the Pacific Northwest, 

CanthareUus cinnabarinus (Red Chanterelle) Color Pia te 181 

C AF 1-4 (7) cm broad, convex to nearly plane al first, plane to shallowly funnel-s haped 
in age, the margin often lobed or wavy and often remaining ineurved for a iong time; 
surface more or less smooth, dry, bright red to red-orange to fLamingø-pink when fresh, 
often paler (or even whitish) in age or sunlight. Flesh thin, whitish below, usually tmged 
cap color above; odor typically mild, taste mild tøpeppery, UNDERS! DL(fertile surface) 
with thick, shallow, blunt, decurrenl gills which are fairly close to well-spaced, usually 
forked or veined, and colored like the fresh cap or slightly paler (or pin ker). STALK 
1-4 (6) cm long, 0.3-1 cm thick, equal ortapereddownward, often c urved, solid, firm, duil 
red or colored like fresh cap (or pinker), the base somelimes whitish, SPORE PRINT 
usually pinkish-tinged (pinkish-cream); spores 6-9(11) * 4-6 micrøns, elliptical, smooth. 

HABITAT: Scattered togregarious or clustered on ground in woods orat thei redges, open 
areas, in beds of moss, etc.; fairly common in eastern North America (especially South- 
ward) in the summer and earfy fa 11, 1 have seen large fruitings under oak and pine in Michi- 
gan, Pennsylvania, and North Carolina. It apparently does not occur in the West, bul is 
to be looked for in Anzona(one unverified report places il in the Pacific Northwest). 

EDI BI LITY: Edible and quite good, though delicate in tla vor. It somelimes grows with 
C. cibarius t and the two species make colorful companions in the samedish. 

COMMENTS: The modest size and bright pinkish-red to orange-red color make this 
chanterelle practically unmistakable. It is vaguely reminiscent ofa waxy cap (H\gr ocy bef 
but the blunt, veined or forked gills distinguish it 
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Cantharellm itifundibulif ormis group Color Plate 180 

(Funnel Chanterelle; Winter Chanterelle) 

CAP 1-6 (11)) tin broad, convex to plane wilh a depressed center or becoming broadly 
depressed to funnel-shaped (of len with a perforated or hollow center) in age; surface 
smooth to slightly wrinkled or finely fibrillose-scaly, not viscid, dark brown lo brown to 
dingy yellow-brown, sømetimes fading lo paler brown or the yellowish background color 
becoming dominant as it dries or ages; margin usually wavy or irregularly lobed, Flesh 
thin, rather tongh and pliant, colored like cap or paler; odor mild or slightly fragrani; taste 
mild or bitte rish, UNDERSIDE(fertiksuiface) with shallow(narrow), thick, blunt, well- 
spaced* decurrent, forked or veined giils; pale yellow or pale orange-yellow becoming 
grayish, bro wnish, or violct-tinted in age, ST A LK 2-8 cm long, 0,3-1 (2) cm thick, etj ual or 
tapered at eitherend, smooth, ofte n groo ved and/ orflattcned, becoming hollow; orange- 
yellow to yellow, duller in age (dingy yellow or yellow-brown tø grayish-orange). SPORE 
PRINT creamy-buff io yellowish (or white in one form); spores 9-12 x 6.5-8 microns, 
ellipticak smooth. 

HABIT AT: Scatte red to grcgarious i n moss and humus and on rotti ng wood in cold * damp 
coniferous forests and bogs throughout northern North America; fruiting from late 
summer through the winter, common, The farthest south Pve seen it is in Mendocino 
County, California, in December, January, and February. 

EDI Bl LITY: Edibie, but small and thindleshed. Some people relish it nevertheless, 
and in Finland it is harvested commercially. 

COMMENTS: This c ha ra c te ris tic feature of northern bogs and cold coniferous forests 
can be recogniz.ed by its modest size, dark brow n to dingy yellow-brown cap, yellowish to 
gray or purple-tinged gilis, and slendcr, hollow, yellow to yel lo w r -o range stalk. 1 he giils 
have a somewhat waxy look (leading to possible co nlu si on with Hygrocybe and Caniaro- 
phyitus X but are characte ristical ly “chanterellesque": thick, blunt, shallow, and con- 
spieuously forked or veined and/ or wavy. The name C. tubaejormis has been used for 
the white-spøred variety, but many cantharellologists treat it as a synonym for C inftm- 
dibuiif ormis. In eastern North America there are mime rous o t her small, ed i ble, hollow- 
stemmed chanterelles, including: C. ignicolor , very sinular bul wilh a brighter cap when 
f r es h( orange to yellow- o range toochraceous-tawny ørsalmon-buff), growing under both 
hardwoods and conifers; C. minar t smalland entire ly yellow to orange (including the gilis), 
favoring hardwoods; and C. xanthopm (also called C. lufescens), widely dist rib uted 
(also found in the West), si milar to C infundibuiif ormis in cap color or brighter, but with 
a smooth to slightly veined (rather than gilled) orangish to yellowish underside. 

C raterellus cinereus ( Black Chanterelle) 

FRUITING BODY more or less funnel- or vasc-shaped bul not tubular; 3-12 cm high. 
CAP 1.5-5 cm broad, shallowly to deeply depressed, surface smooth or minutely scaly- 
scurfy, not viscid; black when moist, becoming dark grayish-brown inage oras itdries out; 
margin usually wavy, lobed, or torn. Flesh thin, tough, colored more or less like cap. 
UNDERSI DE (fertile surface) wilh thick, well-spaced, shallow, blunt, fold like giils which 
fork frequently near the cap margin and/ or have cross- ve ins; b 1 uis h -black becoming 
bluish-gray to gray, or paler from spore d ust. ST ALK 2-8 cm long, 0.4-1 .3 cm thick, nearly 
equal or tapering downward, central or off-center, tough, hollow except at base, colored 
like cap or underside. SPORE PRINT whitish; spores 8-11 K 5-6 microns, elliptical, 
smooth. 

HA BIT AT: Solitary to scattered or ingroupsorclustersin mixed woodsand under oaks; 
widely d istnbuted but not common . I n ourarea it f ruits in the winter a nd early spring, aften 
in the company of C. cornucopioides? or a few days before it. 



CratereHus cinerens, a biuish-gray to black species with veins or shallcw gilis on underside of cap, 

ED IB IL I TY: Edible and delcctable — as go od or even bel ter than C comucopioides. It is 
delicious simply sauteed in butter 

COMMENTS: This species, which hasa[so passed under the name Canthare II us c inereus, 
closely m linies its commoner cousill, Cmterellus comucopioides. but has primitive giils 
on the underside of the cap and is not as brown in dry weather O ther species: C. caeruleo* 
fuscus of eastern Norih America is si milar, but has smaller spores; C foetidus , also 
eastern, has a sickeningly sweet odor, veined fertile surface, and thicker stalk (1-3 
cm thick at apex); C. Pseudocratereilus) sinuasus has a gray to dark grayish-brown cap, 
slightly large r spores, and a veined or copiously wrinkled (but not gilied) underside that 
is grayish al first but acquires a dislinet yellowish or ochre tinge as the spores mature; it 
is edible and widely distributed, but rather rare (Craig Mitchell has found it in mixed 
woods near Felton, California, in Fcbruary). 

CratereHus comucopioides (Horn of Plenty) Color Plale 182 

FR LITING BODY 3-14 cm high, tubular becoming Irumpet- or funnel-shaped, CAP 
2-8(10) cm broad , hollo wa t the center with the margin at first decurved (fokied do wn), then 
spreading out and becoming wavy, split, orlaeerated(sometimeswithalacyappearanceor 
convoluted to form small “suclion cups"); surface not viscid, usually minutely scaly or 
scurfy, grayish-black to very dark brown or black whcrt moist, paler (brown lo gray ish- 
brown) wben dry (but one form sometimes developing a yellowish margin or 
yellowish blotches). Flesh thin, britlle bul tough, colored like cap or paler; odør pleasant, 
UIN DERSIDE ( ferti le surface) smooth to uneven or with slight, deeply decurrent wrin kles 
(but not gilis); colored like cap but usually paler or gray er in age or dry weather with a 
w hitish to yellowish or buff coati ng of spore d ust ST ALK I -5 cm long, 0.5-1 ( 1 5) cm thick, 
continuous with cap and taperingdownward, central or off-center, hollowexceptat very 
base, tough, often twisted; colored like cap or underside, SPORE PRINT whitishto buff 
or pale yellow; spores 8-11 ><5-7 microm, elliptical, smooth. 

HABIT AT: Scattered or in groups, dumps, or lacy clustersin woods; wideiy distributed. 
It iscommon in ourarea in the winter and spring under hard woods{ li ve oak, ta n oak, man- 
zanita, madrone, huckleberry), but farther north it fruits in the late fali under conifers. 
South of San Francisco it rarely appears hefore Christmas, usually peaksat the same time 
that the f etid adder's tongueblooms,and mayfruit on mto April. I neastern No rth America 
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Craterellus cornucopioides. This delidous mushroom is casily recognized by its dark t rumpet like 
fruiting body. The undersides of these mature specimens are dusted white or buff by spores. Note 
complcte absence of gi lis. 

it is largely replaced by C.falla a(scc commems), which also occurs in our area. Though 
tcrrestrial, it often fruits near fallen branches or at the bases of trees or manzanita buris. 

EDIBILITY: One of my fifteen l Tive fa vorite flavorful fleshyf ungal fructifications.” Like 
myself, it is thin, tough, and dark, and like myself, it goes largely unappreciated. It is 
forever being passed up in fa vor of the larger, fles hier, more colotfuland i m pressi ve types, 
yet ils fla vor is superb and i es potential unlimited It is partly loblame for this sad State of 
afTairs, for hs appearance is admittedly drab and rather somber, and it sh uns attention, 
blend ing unobtrusively into the dark, secretive situations where it thrives. 

But though it takes an aecomplishcd eye to detect its presencc in the woodsffrom the top 
it looks like a hole in the ground), anyone ean detect its presencc in a dish — for il cooks up 
black, announcing itself with unmistakable earthy aulhenticity. It can play any culinary 
position with equal finesse, from first base to second f iddie, enhancing practically any dish, 
be it soup, souffle, or sauce. Like its more popular cousin thechanterelk, it is not often 

Craterelhis cotoucopioides (right) often grows in clusters, blending into its surroundings so 
uncannily that you have to search tor black holes in the ground, as shown on left (actualJy a photo of 
Crnter ellus fallax* essen hally the same but for its sal mon-ti nged spores). 
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mhabiled by maggots. Dried and powdered it has a cheesy odor and is known, quite 
appropriately, as “Poor People's Truffie," 

COM MENTS: This cryptically-coiored fimgus usually occurs in iargpgroups, It is hard lo 
pick out in the f orest gloom, but once you locate one, youVe bound to find more. In France 
it is somelimes called trumpet de mort (trumpet of death)— a tribute to its somberap 
pearance, not its edibility, Actually, it is quite lovely wheu fresh fully-grown specimem 
look more like black or brown petunias than anythingelse, and clusters ofte n have a lacy 
look. The horn of plenty that is so comnion in the summerand fali in eastern North Amer- 
ica, C.fallax, looks and tastes identical but has a salmon- or yeilow-tinted underside in 
age and longer, salmon or ochre-yellow spores; it also occurs in California. Otherwisc, 
there is lit tle that C, cornucopioides can be confused with the dark trumpet-shaped 
fruiting body with smooth or slightly wrinkled exterior and hollow center is unique. C. 
cinereus (the black chanterelle) is somewhat similar but bas pn mit i ve gi Ils; Polyozellus 
multiplex is also similar but is dark blue or violet-tinted, while C. sinuosus(svG comments 
under C. cinereus) has yellowish-ochre spores and a more copiously wrinkled or veined 
hymenium (underside). Several Ascomycetes are black, but not trumpet-shaped 
(Pkctania species are cup-shaped; Vmula is urn-shaped). Thelephora terresiris is 
so me time s funnel-s haped but is thi nner, smaller, and purple-brown rather than gray or 
black. Occasionally hollow, deformed, clublike specimens of C. cornucopioides occur 
alongside normal ones, These are identical in colorand ed i ble. Ot her species: C, calyculus 
of eastern North America is one of several similar bul mueh smaller and t hinner (cap less 
than 2 cm broad, stalk 1-3 mm thick), solid-stemmed, mostly Southern species. 

Polyozellus multiplex (Blue Chante relle) Color Plate 1 83 

FRUITING BODY usually compound— in compaet, clustered masses 5-15 cm high and 
up to I meter broad (but usually smaller). CÅP(s) 2-10 cm broad, spoon-shaped to fan- 
sha ped, often cent rally depressed and lop-sided; surface duil purpie to purple-gray to 
black, deep blue, or frosted blue; margin usually irregularly lobed or wavy, Flesh deep 
violet to bluish-black, softand rather brittle; odor mild orfragrant. UNDERSIDE(fertile 
surface) nearly smooth or more often with shallow, crowded wrmkles or veins orattimes 
nearjy poroid (but lacking giils); colored more or Jess like cap or slightly paler. STALK (s) 
2-5 cm long, 0.5-2 cm thick, central to off-center or lateral, usually s hort and often fused at 
base; colored more or less like cap or underside, often grooved; solid or becoming hollow. 
SPORE PRINT white; spores (4) 6-8.5 K 5.5-8 microns, roundtobroadlyelliptical, warted 
orappearing angular. Cap tissue staining olive-biack in KOH. 

HABITAT: Clustered on grøund under co ni fers (usually spruce and fir) or aspen m late 
summer and fail; known only from northern and montane North America. It is usually 
listed as rare, but is locally common in the Rocky Mountains. I haveseenitin theOregon 
Cascades and it occurs very rarely in northem California. It was originally described 
from Maine, and the color photograph was taken near Santa Fe, New Mexico, in an 
aspen-spruce forest, in August, 

EDIBILITY: Ed i ble, and according tosome sources,delicious. I ha ve tastedit only once- 
the texture was reminiscent of Craterellus , but the flavor was far inferior 

COMMENTS; This strikingly beauiiful mushroom is easily told by its unusual deep 
violet to bluish-black colorand clustered growth habit, It might be mistaken atfirstglance 
fora Craterellus, but thecapsare spoon- to fan-shaped rather tha ntubular or trumpetlike. 
The warty-angular spores suggest a doser relationship to the genus Thelephora (oi per- 
haps to the teeth fungi) than to other chanterelies, but it has traditiona Jly been treated 
as a chanterelle because of its superficial resemblance. 
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spores 


Small to medium-si /cd lung t joiind mu&ily an wuod. K RiJITlNG BODY lypicalt) geiaitnous or 
rubber) when jie&h; variously & haped, bu most ot len lobed, convolotcd, or bloblike. SPORE 
BLARING SU ft PACE smuoih, warly, lubed, or wilh small spules, eovering tbt nuler or Jower 
surfaee.s ot ihe fruiting body SPORE PREN t while to yellowish, but difficull lo obiain. Spores 
smooth. so me ti mes sepiate. Basidia septate or forked. 


JELLY fungi differ fundamenially from other Basidiomycetes in the structurc of their 
basidia, which are parti tioned (septate) or forked rather than simple and clublike. The 
rust and smut fungi also have partitioned basidia, but arcnotconsidered tobemushrooms. 
Although ihe basidia are microscopic, jelly fungi can usually be told in the Held by the 
gclatinous (jellylike) or rubbe ry texture that gives them their name. The most familiar 
types are eollcctively called “witch's bulter.” Thcy have lobed to eonvoluted or rather 
amorphous(shapclcss) fruiting bodies tha t look at kast to the hungry mushroom hunter 
staggering home under a basketful of bolctcs like lumps of melting bulter. Other jelly 
fungi have a cap and stalk, still othe rs are cuplikc, and a fe w are tough, b ranched, and co ral- 
like. The spore-hearing surfaee ranges from smooth to veined, lobed, or in one case, 
toothed, and is always exposed (hcnce the jelly fungi are ciassed here as Hymenomycetes). 

The design of the basidium (see illustration) forms the basis for dividing the jelly fungi 
into three separate groups. The T rcmcllalcs, which are the mosteommon, have obliquely 
or longitudinally septate basidia that look likc hot cross bu ns when viewed from above, the 
Auriculariales have trans verse ly septate basidia (i.e,, with cross wa Ils), and the Dacrymy- 
cetales ha ve Y-shaped basidia that look like tuning forks. As thesedistinetionsare micro- 
scopic, the three groups are treated as one unit in this book. 


Different types of basidia in the jelly fungi. 

Loft to right: longitudinally septate 
(Tremelialcs); Y-shaped (EJacrymy- 
cetaies); and transversely septate (Aun* 
c u la ria les). 


Most of the jelly fungi grow on rotten wood, They thrivc in cool wel wcather, shrinking 
down to almost nothing when it dries out, thenswellingupagainassoonasit rains. None 
are known to be poisnnous, but most are very watery and flavorless. Some species, 
however, can be marinated, candied, or even eaten raw, and in the Orient two types are 
very popular: a translucent white species called Tremella fut if ormis, and the brown to 
black ”trec c ars” or L 'cloud ears” (AurUuiana). The latter can be pure hased in dried form 
in many specialty stores, Eight jelly fungi are described here and se veral ot hers are keyed 
out, Tremelia mesenterica is the most common of the lo t, at kast in our area. 

Key to the Tremel la les & Allies 

1 . Fruiting body bnghtly colored (yello w, orange, pink, red, orgreemsh) when f resh, but someumes 

losing its color in rainy wcathtir or old age 2 

1. Not as a bove, fruiting body white, gtayish, black, reddish-purple, b row n , yc 11 ow- brown, etc, 9 

2 Fruiting body spatula-s haped to fuimel-ihaped (but with one side usually inetsed or split >, 

pink to orange or red; stalk usually present Phiogiotis helveUoides * p. 672 

N ot as above 3 



2 . 
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3. Fruiting body erect, eit her simple a nd clublike { unbranched) or a nllerli ke or hi ane hed, or wit ha 
cap and s talk ,4 

3. N ot as a bove; fruiting body cup-shaped to cone-s haped. cushion-shaped, irregularly lobed and 

contoried, or amorphous (bloblike) 6 

4. F : ruiting body with a yellow-orange to greenish “head* 1 or cap ...... (see Hdotiales, p. 865) 

4 Not as above; fruiting bo dy simple and unbranched or antlcrlike to coraHike 5 

5. Fruiting body b rane bed, usually more tban 15 mm high Calttcera viseosa, p. 674 

5. Fruiting body unbranched (bot may be clustered), or il s pa ringly branched then typically less 

than 15 mm high . . Calocero cornea (see C. visiosa. p. 674) 

6 Fruiting body cup-shaped tocone-shapedf wkha narrowed base or point ofattachmeut); usually 
found in the spring (often near melting snow) ...... Guepiniopsis alpinus Si others, p. 674 

6. Not as above; fruiting body bloblike to c ush i on -s haped to irregularly Jobed or brainlike * . 7 

7. Fruiting body 1-5 mm broad, drop-li ke. usually growing in large masses or rows 

Dacrymyces deltquescem (see Tremetla mesenterica, p. 673) 

7. Not as above; fruiting bod) usually larger 8 

8. Ty pie a il y growing on hardwoods; bone-hard when dry; ba. sidia shapcd likc hot-cross bu ns in 

top view ........ Tremella mesenteriea, p. 673 

8. Usually growing on conifers; eollapsing when dry, but with a tough w'hitish basal point of 

at lauhment; basidia Y-shaped . . . Dacrymyces paf mat us ( see Tremella mesehterica. p. 673) 

9, Fruiting body translucent to whitish, grayish, or brownish, with a cap (and usually a stalk), 

the underside of the cap hned with tiny spines or“teeth" Pseudohydnum gelatinosum, p.671 

9. Not as above; underside of cap lackmg minute spines oi ^teeth" 10 

td. Fruiting body tough, erect, and usually branched (eoral-like), white or pallid; found mainly on 
ground under hardwoods in eastern North America 11 

10. Not as above; usually found on wood or plants 12 

1 1 . Branches few and very thick, blunt, hollow, and somewhat gelatinous . . Treme/ta retfculata 

11. Not as above; texture ve ry tough, branches often flatiened 

...... l'remellodendmn puUidum &. T candidum (see T remei l odendropsi* tuherosa, p. 643) 

12. Fruiting body black (or nearly black) when fresh 13 

12. Not as a bove (bm fruiting body may bc dark brown and or may black en as lt drics out) . 14 

13. Fruiting body small and eushion-shaped, warty, or lobed, hut often fusing to form large eon- 

tinuous patches or sheets; growing on dead hardwoods Exidia glandufasa, p. 672 

13. Not as above, fruiting body broadly top-shaped to cuplike and not fusing to form sheets ... 

(see Pe/i/acaceae Si A Iltes, p. 8 1 7) 

14. Fruiting body a gelatinous mass of wavy or leafy lobes up to 20 cm broad (or so met i mes larger), 

sortie shade of brown; spores borne oo basidia Tremet/afoliacea, p. 673 

14 Not as above (if brown and leafy, then fruiting body t hin and rubbery i ns tead of gelatinous) 15 

15. Fruiting body reddish to brown or dark brown and bracketlike tocuplike, ear-shaped. broadly 

top-shaped, or occasionally forming a cluster of earlike lobes 16 

15. Not as above 17 

16. Fruiting body cup-shaped to broadly top-shaped, reddis h to purphsh tø brown or dark brown; 

flesh thick or t hin; usually on hardwoods; spores borne in ase i (see FleLottales, p. 865) 

16. Fruiting body bracketlike to earlike or cuplike (or with several earlike lobes); flesh thin; on 

hardwoods or comfers; spores borne on hasidia A uriculuriu auncuki &. others, p. 675 

17. Fruiting body contaimng whitish g ra nu les; overall color whitish becoming pinkish- to reddish- 

brown or vinaceous-brown ........... Exidia mårfeattt (see £. glandulasa, p. 672) 

1 7. Not as above 18 

18. Fruiting body white or pal lid when fresh{ may be tinged tan in age) 19 

18. Fruiting body not white or palhd 21 

19. F rui ti ng b od y ge lat i nous or to ugh a nd usua 1 1 > ho) lo w; gro wi ng on herbaceo us s t e ms a nd ot Ite r 

vegeta ble mat t er in ea stem N on h A me rica Tremella concrescens 

19. Not as above; usually growing on wood; widespread . 20 
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20, Fruiting bod} lobed or convoluted, L5-7 cm bioad (or mergmg to form largcr parehcs up to 

12 cm or more); spores ellipticai; found in the Southern United States and warmer parts of thc 

world (including the Orient) . Tremetlaf udformts 

2Q. N ot as above; smaller and / or spores sausage-s haped . Åxidia alba{&G% £. glondulosa, p, 672) 

21 . Fru i ting body more or less brownish-yellow and top-shaped or cønoshaped 

Exidia recisa (sec Guepmiups is aipinus. p, 674} 

21. Fru i ting body bioblikc to lobed, convoluted, or brainhkc and flesh-coiored to biownish, 
yellowish, or buff . - . . . . . TremeMa encephaia & T.jrondosa{ see 77 foiiacea, p. 673} 

Pseudo hydnum gelatinosum (T oothed J dly Fungus) 

FRUITING BODY ftøxible and flabby, mbbery-gplatinous, more or less tongue-shaped 
to spoon-shaped or fan-shapcd (with a cap and usually a stalk). CÅP 1 -6 (7 5) cm broad; 
surface minutely roughened or downy to nearly smooth, not visrid; translucent w hi te to 
watery gray or bluish-gray, or sometimes dingy brownish (or spottcd brown). Flcsh 
rubbery-gelatinous. UNDERSIDE kned with small pallid spines or“teeth" that are0.5-3 
(5) mm long. STALK up to 6 cm long, usually lateral continuous with cap and similarin 
color and texture. SPORE PRINT white; spores borne on the “teeth,” 5-8.5 microns, 
ro und or nearly ro und , smooth. Basid ta l o ngi tud i na lly se ptate, ellipticai to nearly ro und. 

HABIT AT: Solitary, scattered, or gregarious on rotting logs, twigs, and humus under 
conifers ; wid e ly d i stri bu ted .lt is s po rad ical ly common i n ou r a rea i n t he late fa llandwinte r, 
especially in dank, dark, damp situations under Douglas-fir. 

EDIBILITY: Edible. It is said to be fairly good with honey and cream— but what isn* ft It 
can also be marinated for use in salads. The texture is interesting, the fla vor nonexistent. 

COMMENTS: Also known as TremeUodon gelatinosum > this denizen of dank places is 
onc of my fifty “flve favorite fleshy fungalfructifications "Therubbery or flabby tongue- 
s haped fmiting bodies with small “teeth” on the underside are as attractive as they are 
unique, and look funnier than they do fungai — in faet, it is hard to take them seriouslyf 
(They remind me of the u Creepy Crawlers” I used to buy at the dime store with my lunch 
money.) The small teeth resemble those of the teeth fungi (Hydnaceae), hence the name 
Pseudohydnum, which means “false tooth fungus." Specimens on the west coast tend to 
have a wdl-dcveioped, often vert ical stalk whercas those in castern Nørth America tend 
to have hule or no stalk, especially when growing from the sides of logs. 

Pseudohydnum gelatinosum. Underside (lefl) is lined with liny “teeth.” Cap (right) is whvtish to 
grayish or brown. Entire fruiting body is rubbe ry. 



Left A mature, flabby spccimcn of N otc how it is split down oneside: Rishb 

Exidia gUmdalosa, w hose s mall fruiiing bodies often fuse to form black rubbery orgdaimous sheets. 

Phlogiotis helvetloides (Apricot Jelly Mushroom) 

FRUITING BODY flabby or rubbery, with a cap and stalk; spatula-shaped tosomewhat 
funnel-shaped , but usually i ndented or split do wn one side, 2-8 { 1 8) cm high . CAP 1-7(10) 
cm broad, pale to dcep rosy-pink to reddish-orange, apricot , orsalmon-colored; surface 
more or less smooth, margin often wavy. Flesh rubbery to somewhat geLatinous. 
UNDERSIDE smooth to famt ly veined or coarsely wrinkled, colored like cap or paler. 
STALK 1-6 cm long, off-center or lateral but usually vertical (upright); continuous with 
cap, with the same color and texture, or the base whitish. SPORE PRINT white; spores 
borne on underside of cap, 9-12 (16) * 4-6,5 microns, oblong-eliiptical, smooth. Basidia 
iongitudinally septate. 

HA BIT AT: Scattered to gregarious on ground, debris, and rotten wood under conifers; 
widely distributed, but uncommon in most regions. In California I have seen impressive 
fruitings in Yosemite National Park and the Trinity Alps, but have found it only once in 
our area, near Big Sur The fruiting bodies do not decay readily and seem to like cool 
weather (either late in the season or in the spring). 

EDIBIL1TY: Highly prized bysome people — presumably for its color and texture — for it 
has no flavor that I can detect. It can be eaten raw in salads, pickled, orcandied, but should 
not be cooked because of its high water content. Larry Stickney says if il issucked on a 
hot day it "coøls you right down." 

COMMENTS: The pink to orange color, rubbery texture (similar to that of Pseudo- 
hydnum gelaiinosum), and overal! shape— which issometimes reminiscentof a miniature 
calla lily — identify this fetching little fungus, Actuaily, the word “little” is not always 
appropriate, as specimens 7 inches( 18 cm) high have been reported hy Sam Rislich of New 
York. These apparently developed over a period of two months and had smaller ones 
riding“piggy-back" on top of them! The normal size range, however, is 1-3 inches high. 

Exidia glandulosa (Black Witch’s Butter; Black Jelly Ro il) 

FRUITING BODY flabby or gelatinous, beginning as a pallid or translucent blister but 
soon becoming cushion-shaped to irregularly lobed; redd is h- black to olive- black soon 
becoming jet-black(or black from beginning); 1-2 cm broad but often fusing with others 
to form rows or masses up to 50 cm long; upper surface smooth to minutely roughened or 
warty. Fiesh gelatinous, black. STALK absent. SPORE PRINT whitish; spores borne on 
the lobes, warts, or wrinkles, 10-16 * 3-5 microns, sausage-shaped, smooth. Basidialongi- 
tud in ally septate. 
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HABITAT: Scattered to densely gregarious or in fused rows and masses on rotting hard’ 
wood logs and branches; widely dis tributed. It is fairly common in ourarea throughout the 
mushroom seas on, but is usually overlooked because of its dark color. 

EDIBILITY; Unknown, and like most of us, likely to remam so. 

COMMENTS: This sinister-looking black jelly fungus can be confused with Kiltle else. 
Individual f nuting bodies are quite small but usually fuse to form rows or sheets that look 
like black gel al in or slime. The frequently roughened spore-bearingsurfaceand sausage- 
shaped spores help distinguish the genus Exidia from Tremella. Other species: E, alba is 
small and whitish; E . nucleata varies from white or colorkss to pinkish- or vinaceous- 
brown, but is sprinkled with small white granules or"nuclei." Both are widely distributed. 

Tremella foliacea (Brown Witch’s Bulter) Color Plate 173 

FRUITING BODY flabby or gelatinous when moist, bone- hard when dry; 2.5-20 cm 
broad or more, typically c o nsisting of a complicated mass of wavy or leaflike folds, lobes, 
and convolutions; reddish-cinnamon to brown, vi naceous- brown, or tinged purpie; often 
paler when waterlogged. Flesh gelatinous. STALK absent. SPORE PRINT white to 
yellowish; spores produced on the upright lobes, 7-9 (13) * 6-9 microns, round to broad ly 
elliptical, smooth. Basidia longitudinally septate. 

HABIT AT: Solitary orseveralon hard wood stumps, logs, and fallen branches (occasion- 
ally on conifers as well); widely distri buted. I n our area it is not uncommon on oak In the late 
fali, winter, and early spring, but is not nearly as numerous as T. mesenterica. 

EDIBILITY: Harmless, but mostly water. As for the flavor— well, J onceencounteredan 
A sian- American gathering this species and T. mesenterica in a live oak wood land. “How 
do you prepare themT l said. "With garlic and soy sauce," she said. "And how do they 
taste?” I said. Slight hesilation. "Like garlic and soy sauce," she said. 

COMMENTS: This brown version of 7'. mesenterica is our largest Tremella and is quite 
striking and seaweed-likc when fresh. The fruiting body is never cuplike orearlike as in 
Auruularia auricula, and is much more gelatinous. T. /rondosa is a somewhat simi la r 
yellowish to buff species. 7? c«ce/?AaAi isalsosimilarbutsma]ler( l-6cm)andflesh-colored 
to brownish* It is thought to be parasitic on Stereum, a wood- i nha bi ting b racket or parch- 
ment fungus. Most Tre mel I as, in faet, are frequently found WLthS/c'rew/u. suggestingsome 
kind of relationship between thetwo. The lobed, brainlike, orconvoluted fruiting bodies of 
Tre mellas are reflected in their names: foliatea means "leaflike”; mesenterica means 
"middle intestine”; and ertcephala means "brainlike,” 

Tremella mesenterica (Witch’s Butter) Color Plate 170 

FRUITING BO DY flabby or gelatinous when fresh, bone -hard when dry, I - 10 cm broad, 
typically consisting of several to many convoluted or brainhke lobes or folds, bul in wet 
weather or old age often bloblike oramorphous; clear yellow to golden- yellow to brighi 
orange, pater (to nearly cotorless) when old or waterlogged. Flesh gelatinous. STALK 
absent. SPORE PRINT pallid to yellow; spores produced on the upright lobes or folds, 
7-18*6-14 microns, elliptical to nearly round, smoolh. Basidia longitudinally septate. 

HABITAT; Solitary or in groups on hardwood sticks, logs, etc.; very common and wide- 
spread. In ourarea it favors dead oak and fruits throughout the mushroom season, often 
on the same branches as Stereum species. S hr i vel led up specimensareinconspieuous, but 
usually revive in wet weather. In colder dimates it may appear during winter thaws. 

EDIBILITY: Harmless but flavorless (see comments on edibility of T. foliacea) it is 
mostly water. My one attempt at cooking it was a fail ure: most of it evaporatedf 
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COMMENTS: Also known as T. lutescens, this fungus and its look-alikes (see below)are 
a familiar sight in rainy wealhcr across thc coniincnt. At first the fruiting body is lobed or 
hrajnlike aod re la ti vely firm, but as it s Wells with water it often lo ses its original s ha pc and 
looks like a dollop of melting butter on a log- Also common h Dacrymyces pafmatus, 
which closely mimics 7! mesenterica but is slightly smaller (1-6 cm broad), tends to bc 
oranger in colorTavorsconifers, and has a small, tough, w hitis h, basal point of attaehment. 
The resemblanee is only superficial, however, for Dacrymyces species have Y-shaped 
basid ia and long narrow spores that develop cross walls, while Tremella species have 
lo ngi tud i na l ly septate basidia and simple (non-septa te) spores. Ot her species: T.f rondosa 
is bu ff to yellowish but large rand leaficr (like T. foliacea); O- detiquescens is a small (1-5 
mm broad), yellow- o range to reddish species that grows on dccaying wood, usually in 
large masses or rows. Like most jelly fungi, the above species are not worth eating, 

Guepiniopsis alpinus (Alpine Jelly Cone; Poor Man’s Gumdrop) 

FRUITING BODY flabby or gelatinous; top- to eone-shapcd or sometimes cup-shaped, 
0 J-2.5 cm broad; yellow to orange or occasionally reddish -o range; surface smooth. Flesh 
gelatinous, STALK present only as a small, narrowed point of attaehment. SPORE 
PRINT yellowish; spores borne on the coneave surface of the cone, 1 1-18 K 4-6 microns, 
sausage-shapcd, dcvcloping3-4 cross walls. Basidia Y-shaped. 

HABIT AT: Scattercd to gregarious on coniferous logs, stumps, branches, twigs, etc.; 
fruiting in the spring (usually as or just after the snow melts) at higher elevations from the 
Rocky Mountains westward (rarely in the summerer fall); sometimes abundant, 

EDIBILITY: Presumably consumable, but of negligible value. 

COMMENTS: The golden cone-shapcd fruiting body and fondness for dead conifers 
typify this omnipresent “snowbank” musbroom of western mountains, The gelatinous 
texture distinguishes it from the cup fungi, and the gumdrop-like fruiting body separates 
it from Tremella and Dacrymyces. The Y -s haped basidia placc it in the Dacrymycetales, 
alongside Dacrymyces and Calocera . G- chrysocomus is a closely re la ted species with a 
yellow cup-shaped fruiting body, larger spores, and a preference for hardwoods. Exidia 
recisa rcsembles G. alpinus in shapc, but has longitudinally septate basidia and isbrownish- 
yellow in color; it grows on hardwoods and is exceptionally abundanl in some regions 
(especially the Southern United States)* 

Calocera viscosa (Staghorn Jelly Fungus) 

FRUITING BODY erect, branched (antler- or coral-like), 2-7 (10) cm high, 1-3 (5) cm 
wide. BRANCHES tough, plian t, usually somewhat vise id, the tips usually forked (with 


Lefl: Guepiniopsis alpinus looks like a gumdrop. Right: Calocera viscosa. ( Iferb Saylof ) 
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2-3 tips); bright yellow to decp yellow to orange. ST ALK present asa yellow to whitish base 
ør“trunk*\ often rooting. Elcsh tough but often somewhat gelatinous. SPORE PRINT 
dingy yellowish 10 ochraccous; spores produced on the branches, 9-14 * 3-5 microns, 
elongated-eUiptical to sausage-s haped, smooth, developing one cross wall at maturity. 
Basid ia Y -shaped, 

HABITAT: Solitary, scattered, or in small groups on or near conifcrous logs, stumps, 
roots, and debris; widely distributed. I have fo und it se veral times in our Coastal pine 
f orests in the winter and spring, but never in quantity, 

EDI Bl LITY: Inconscquentiak 

COMMENTS: This damty little jelly fungus looks like a c oral mushroom (especiatly 
Ciavulinopsis comiculata) and is key ed out as one, However, it is usually vise id and has 
Y-shaped basidia, plus it typically grows on or near wood. Another widespread species, 
C, comea , is smaller (up to 15 mm high), yellow, and clublike or very spanngly branched; 
it grows in groups or clusters on twigs and branches of both hard woods and conifers* The 
forked bastdia place Calocera in the Dacrymycetales. 

A uricularia auricula (Wood Ear; T ree Ear) 

FRUITING BODY rubbery to pliant or flabby to somewhat gelatinous whenfresh, hard 
when dry; 2-15 cm broad; cup-shaped to ear-shaped or sometimes with several earlike 
lobes onginating from a central pomt of attachment. Outer surface sterile, ofien 
veined or ribbed, minutely silky or with fine downy hairs, pale brown to brown to li ver- 
bro wn, drying blackish. Inner (fertile) surface smooth to slightly wrinkled, somewhat 
gelatinous when wet, tan to yelJow-brown, grayish-brown, brown, liver-brown, or tinged 
purpie; blackish when dried. Fleshthin, rubbery, STALK absent or rud inientary. SPORE 
PRINT white; spores borne on inner (usually the lowcr) surface, 12-18 K 4-8 microns, 
sausage-shaped, smooth. Basid i a transversely septate (with 3 cross wall s). 

HABITAT: Solitary or in groups or clusters on logs, dcad branches, stumps, etc*(attached 
centrally or laterally); very widely dist ri but ed on both hardwoods and conifers, and often 
common in cool wcather. I have seen il in the springtime in the Cascades, but it seems to 
be rare in our area. 

EDI BI LITY; Edibie, but I haven’t tried it. A simitar but hainer species, A , potytricha, is 
prized in the Orient and can be purchased dried in many stores, Along with the shiitake 
(Lentinus edodes) it is the mushroom most often served in Chincse restaurants, usually 
under the name Y ung N go or Muk Ngo. Dried specimens of auricula and A, polytr Uha 
are quite dark, hard, and unappetizing, but billo w up like clouds when soaked in water, 
s h owing off their delicate c urves and con volut ions to great effeet. 

COMMENTS: This species can be mistaken for a cup fungus, but has a more rubbery 
texture, bears its spores on basidia(a microscopic feature), and usually — but not always — 
grows with its fertile (concavc) surface facing downward. Cup fungi, on the other hånd, 
bear their spores in asci with the concave (fertile) surface facing up ward, and usually have 
a brittle or fragile texture* Sometimes Auricularia is irregularly lobed rather than cup like, 
and I have found old specimens which looked more like pieces of soggy seaweed than 
anything else. Hirneola auricula-judae is a stilis ter-s o unding synonym* lt also used to be 
called “Judas 1 Ear v ' because it was believed that when Judas' hanged himself on an eldcr 
tree, these ear-shaped “excrescences" were condemned to appear on ciders thereafter, 
Auricularia is the most prominent genus in the Auriculariales. It cmbraces several similar 
brownish species, includmg: A. mesenterica , which is more or less bracketlike with a 
hairy, concentrically zoned sterile surface and veined fertile surface; and A . delicata, 
a striking gelatinous tropical species with large honeycomb-like pits or Spores,” For a 
photo of Auricularia* see p, 958. 
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THIS large division of the Basidiomycetes includes those fungi betler ktiown as puffballs, 
earth stars* stink hor ns, bird's nest fungi, false truffles, and gast ro id agarics. G ast er o- 
( meaning u $tomacfT) describes ihe manner in which the spores are produced intermtly, 
rather tban externally as in the Hymenomycetes (agarics, boleies, coral fungi, etc.). The 
Gasteromyeeies are also unique in that their spores are not forcibly discharged. Instead 
the basidiadisintegrateand the leftover spore mass is dispersed bywind, ram, andanimals. 

The most familiar fungi in this group are ihe puffballs and earthstars. They bear spores 
in a round to oval “stomach" or spore case. The mature spore mass is powdery and easily 
dtsperscd, The false truffles are similar, but their spore mass remains intact and does 
not become powdery, while the gastroid agarics resetnble gtlled mushrooms that haven 1 ! 
opemxL The stinkhorns sirike a decidedly different pose- their slimy spore mass is 
initially ene l osed by a me mb rane, but later it is e le vated on a staik, arms, or la t ticed hall, 
with the memhranc forming a volva at the base. Last and least, there are the bird's nest 
fungi, which look like tiny nests with spore-containingeggs or peridioJes, 
Gasteromycetes occur in a wide range of ha bi tat s. They are especiahy prominent in 
arid regions where there is a se leet i vc ad vant age to producingsporesinternally (itaffords 
proteedon from moisture loss and heat). They are notable more for their size range (giant 
puffballs weigh up to 50 pounds each, bird's nest fungi are only a few millimeters broad) 
and different strategies for spore dispersal than for their colors. Only the puffballs are 
of importance to the mushroom-eater. Six major group s are keyed helow.* 

Key to the Gasteromycetes 

I . Fruiting budy mi nule ( typically less than 1 5 mm high), consisting of a ”ne$r( cup, vase, or bowl) 
containing one or more “eggs" (pcridioles); (older specimem, however, may laek pcridioles 
and young ones often have a co vering or “lid” over the lop of the “nest”) [S id u la rial es, p. 77S 

1 . Fru i ting b od y d i ffe ren tly co nst t uc led a nd u s ua 11 y la rge r th a n ab o ve 2 

2, Fruiti ng budy at firs! enclosed in a membrane, then emergmg as a cyhrtdricaJ, phallic, branched, 

temacled, or latticed structure with the membrane torminga volva orsackat the base; mature 
spore mass slimy or mucilaginous < never powdery) and usually foul-smclUng, coating ihe 
head, branches, or latticework of Ihe fruiting body Phallales, p r 764 

2. Not as above (bul fruiting body may bc slimy or malodorousat some stage) 3 

3, Fruiting body with a Staik below the spore case or “cap” . , 4 

3. Staik absent or rudimentary . 7 

4. Staik pe netrating the spore case or “cap” and usually pc rc orient (i r e. n ex t end mg to top of 

fruiting body); staik not normally branched inside spore case . . Podaxales& Allies, p. 724 

4. Nol as above; staik not percurreni, sometimes branched 5 

5. Spore mass slimy and greenish or olive, divided into several large chambers; fruiting body 

clut^shaped lo pcar-s haped; usually found on rotten wood Hyment>ea5traLes& Al ties, p. 739 

5. Not wdh above features - 6 

6, Staik welhdeveloped and clearly defined, almost always longer than diameter of spore case; 

staik not composed of tough roothke fibers, orif so then fruiting body usually bnghtly colored 
and/ or gelatinous Tulostomatales, p. 715 

6. Not as above; staik a tough mass of ‘Toots” or fibers (and sand or dirt) or staik an elongated, 

narrowed sterile base which often shows mmute chambers when sliced open lengthwise - . 7 

7. Spore case rupturing or d is integ rating at ma tu rity; spore mass firm and solid when young 

(chambers if present hardly discernible), powdery or cottony when mature and usually dis- 
persing fairly soon; columclla (internal staik) typically absent; mature fruiting body usually 
(but not aiway s) above the ground; found in many habitais . Ly coperdales & Allies, p. 677 

7. S pore case a nd spore mass remaming intact for a Ion g lime; spore mass often c hambered (c ha ro- 
bers large to mmute), firm, rubbery, spongy, or slimy but«or cottony or powdery at maturity, 
columclla present or absent; usually growing underground in association with trees or shrubs, 
but sometimes surfacing ai maturity , Hymem>gnMrnlcs& Allies, p. 739 

*Somc agariti, bolete$* or othermushrooms supcrficially rc&qmblc puffballs, especiallv when young. Examplesare 
tniotoma aborlivum, A manna '‘eggs,” parasi li /.ed Boleius spp., and Cryploporus vol vaius i a commo n polvporc). 
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Puffballs and Earthstars 

LY COPERD ALES & Allies 



M ANY people don't think of puffballs atid earthstars as mushrooms, and indeed they 
have hule in common with the cap-gi ll-and -s tem commodity you buy at the grocery store. 
The fruiting body simply consists of a roundish to oval spore case, someiimes with a sterile 
region beneath it called, quite appropriately, the sterile base. The skin (peridium) of 
the spore case is usually composcd of an innerand outer layer(endo- and exoperidium). 
in the earthstars, the outer skin separates completely from the spore case and splits in to 
se veral starlike rays; in the puffballs it does not, The sterile base, which is composed of 
mitiute compartments that give it a spongelike appearancc, is best seen by slicing open the 
fruiting body Icngthwise. In some species the sterile base is absent or ineonspieuous; 
in others it is as large as the spore case and narrowed below so thai il looks like a stem. 
However, only the stalked puffballs (discussed on p. 715) have a true stem, 

The in tenor of the spore case is called the spore mass ( or gleba). Il is usually whde and 
firm when young, but turns yellow, greenish, brown, or purplish as the spores mature, 
first becoming mushy as moisture is released, then povvdery orcottony as the moisture 
evaporates. The spore color corresponds to that of the mature spore mass, and is usually 
some shade of brown or purplc. Once the spores have matured, the spore case either splits 
open or ruptures irregularly or disintegrates — thereby exposing the spore mass to the 
elements- or a mouth or slit { apical pore) forms at the top, so thai the spore case looks and 
acts like a miniature voleano. it has been suggested that the word "puffball” is a derivative 
of "puckfist,” which in turn was deri ved from”pixie fart.” All of these na mes teslify to the 
puffballs* distine i i ve method of spore dispersah [fa mature ( ru ptured)specimcn is poked, 
tapped, squeezed, or kicked( thereby duplicaiing the action ofar aindr op or gust of wind), 
a cloud or”puff" of spore dust will emerge. 

The true puffballs (Lycoperdales) also have se ve ral disti netive microscopic features. 
The spores arc typically borne in a hymenium (palisade of basid ia) and are usually round, 
sometimes with a pedicel{"taiP) attached. They are often waried or spiny like sea urchins, 
and bounce around like furry bon-bons under the microscope. Usually imermingled with 
the mature spores are microscopic threadlike cells called capillitium. Thcsc arc the 
remains of the hyphae on which the basid ia form. Their shape and branching pattern are 
ol great significance to the puffball taxonomist, but are not emphasized here. 


spore mass (gleba) 



Verlkal sections of two puffballs and one slglked puffball. Left to righi: Ca/Vfl/iafstalk and sterile 
base absent), 7Wosforøfl(5talk present), and Lycoperdon { sterile base present). 




Make sure cvery puffball you eat is firm, white, and soIid( homogene o us) inside T hese are ratherscaly 
specimens of Coastal Califortiia T s giant puffball (see Cahalia gigan te a group, p. 682) (Joel Lewick) 

Besides the Lycoperdales, which includes the true puffballs such as Cchaiia and 
Lyc oper don and the earthstar genus Geastrum : a superficially sirru la r ord er, the S de ro 
derma tales, is tradittonally ineluded under the title “puffballs and earthstars " This 
group differs microscopicaily in lacking capillitium and/ or a hymenium. It includes 
the earthballs ( Scleroderma ), which can usually be separated from puffballs by their 
hard, one-layered peridium and purple-black spore mass, certain earthstars (e.g., A s- 
traeus), and two dusty monstrosities thai bear their spores in small chambers within the 
spore case (Pisolithus and Dictyocephalos). A third group, the Tulostoma tales (stal ked 
puffballs), differs in possessing a true stalk. It is treated sepa rately here, although micro 
scopically it shares features of bolh the Lycoperdales and S c le rod erma ta le s, 

It is often said that all puffballs are safe to eat so longas theyTe firm and white inside. 
This is nol necessarily the case, however. Several species of Scleroderma are poisonous, 
some of the so-called edible puffballs have purgative effects on certain individuals, and 
others don 1 ! taste good. Therefore, it behooves you puffball-pickers to identify each 
puffball before you eat it and to sample it cauiiously. Once picked, puffballs must be 
refrigerated or they will ri pen rapid ly. Any show i ng the sUghtest traces of color( usually 
yellow or green) should be discarded, as they become bitter and indigestible. Also be 
sure tbat you don’t inadvertently mistake a deadly poisonous yt røGNh^egg"’ fora puff- 
ball. When sliced open lengthwise (i.e., perpendicular to the ground), puffballs are solid 
and homogeneous within (see above photo), whereas A manila “eggs*’ or other agaric hut- 
t ons re veal t he out line of cap, gilis, and stalk ( see photo at top of p. 679). Fa Ise truffles are 
sometimes mistaken for puffballs, but they usually grow underground and do not have a 
powdery spore mass at maturity, while stinkhorn “eggs” are gelatinous within. 

Puffballs and earthstars can be found almost anywhere at any time, but are espccialiy 
prominent in prairies, deserts, and high mountains, where other fungi are not so plentifuL 
Though they form a distinctive group, identify ing the vanous species can be difTiculi he- 
cause you often have to know the characte ris tics of both mature and immature fruiting 
bodies, as well as microscopic features such as the size and shape of the spores and capil- 
litium. It is lempting to eat puffballs wilhout bothering to identify them, hut indiscrimi- 
nate sampling of any mushrooms — even puffballs is poor practice, so at least make an 
attempt to key out each kind you find, even if you have only young(or old) specimens at 
hånd. In the following key, the various genera in the Lycoperdales and S c le rod erma tales 
have been grouped mto several categories. 


/tmÆmftf“cggs”can look like puffbails, but reveala mushroam"embrycT of cap. gilis, and stalk when 
sliced open lengthwise (perpendicular to the ground), Although this Amanim catypirata “egg” is 
edible, the "tgpT of several Ama ni ta s are deadly poisonous! 

Key to the L yeo perda les & ALltes 

J Outer layeifs) of fruiting body split t mg into se veral star li ke rays which unfold or bend under 
(at least in wel weather) to expose the inner skin or spore case 

G castrum, A Ura em. 4 Myriostoma, p 699 

L Not as above (fruitmg body may rupture in siarlike fashi on, but if so then ihere is no separate 
spore case within) .2 

2. Spore mass containing numerous minute perid jo les ( spore-bearing chambers) which look hke 
partjdcs of sand; fruiting body small to medium-sized . 3 

2. Spore mass not containing pcridioles, or if so the n the peridioles considerably largcr than grams 

of sand ( usually appearing mure like seeds) 4 

3. Spore mass penelrated by a columella< internal stalk); fruitmg body with an cxternal stalkalso, 

but the stalk often falling off;found i n deserts ( often minglmg wilh Endoptychum ahzomcum) 
A raneosQ eolume Ihta 

3. Fruiting body puffball-like, i.e,, laeking a columella and stalk; found mostly in sandy soil or 

grassy or open piaces; widespread but not very cnmmon Arachnion album & others 

4. Mature fruitmg body sticking uut of the ground like a dusty root nr half-rotted stump (bul 

may be roundish to pear- or dub-shaped when young); spores produced i nside numcroussma It 
chambers or seed like bodies (peridioles) imbedded in the fruiting body (the perid iofes are best 
seen by slicmg open a young iruitmg body because they soond isintegrate); usually found in 
pr? or sod, along roads, in deserts, etc. f*isolithus& Diety ucephalos, p. 71 1 

4. N ot as above; peridio les absent; spores produced in a single large chamber ( the spore case) 5 

5. Spore case typically hard or tough with a thick rindlike skin, at leas! when young; spore mass 

white when very young but soondarkeningf usually purple-gray to black) w hite remQinittg firm, 
e vent ua l ly becomingdark brown to blackish and powdery; basidia not borne ina hymenium; 
capillitium absent Scleroderma, p. 707 

5. Nol as above, skin (pendium) thick orihin; spore mass white when young and normally sof ten 

ing or bccoming mushy as tt darkens, then becoming powdery; basidia usually borne in a 
hymenium; capillitium usually present 6 

6. Fruitmg budy thick-skmned, not ruptur ing, usually underground; spore mass revealinga thick 

short columella (mternal stalk) when scctioned lengthwise through the renrer (but eolumeJia 
sometimes disintegrating in old age) — see photos on pp. 761 -762 . . . (scl Radiigera, p. 760) 

6. N ot as above 7 

7. Spore mass with prominent vems or cords running through il, the veins seeming to oiiginate 

from the base or pehdium; rare Scleroderrrm. p. 707 

7 . Not as above 8 

S. Sterile base present, often as a narrowed stem like base benealh the spore case (scction fruiting 

body lengthwise if linsure) 9 

8. Sterile base absent or rudimeniary 10 
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LYCOPERDALES & ALLI ES 


9, Fruiting body mcdium-sized to quite large, rupturing (in old age) irregularly or through radial 

lears or general disimeg ration; pei idiom ( skin} thick or t hin Catvatia & Al Lies, bel o w 

9. Fruiting body small to medium-sized (usually smaller than a baseball), typically rupturing 
through an apical pore, slit, or large mouth; usually thin-skirtned Ly caperdon Atlics, p. 690 

10. Fruiiing body golfbaJJ-sized to ve ry large, rupturing (in old age) irnegularJy or through radial 

tcars o r ge ne ra l d rsi n teg ra ti o n; per id iu m ( s k in) th ick o r t h in ; i ound i n many hab nats 

. , * . Cafvatia &. Allies, below 

10. Fruiting body usually marble- to golfbal I -s i zed or occasionally as large as a baseball, usually 
rupturing through a pore or large mouth (and often blowingabout in the wind when old); peri’ 
dium usually rat her thin; I ound most ly in grassy or open plaees B av istu & Disc i stiln, p. 696 

CALVATIA& Allies (Giant Puffballs) 

Mtrdium-sized to wer> large terrestnal puffbalb. FRU 11 1NG BO DY ro und to iop- or pcar-shapcd 
(broader above} to somewhat HaUencd. Peridium (skin) two-laycrcd, disiniegrating or rupturing 
irregularly at matur hy, smuoth or warty. bT ER ILF BAS F present or a bscnt. SPORE M ASS firm 
and wtmc when mimature, i hen slowly darkening to oli ve-bro wn T dark brown, or purpie and 
becoming ponder) ar cuitutiy. Spores t> pieally more or k-sv mund, smnoth lo waited or spiny. 
Capiilitium present. 

THESE are baseball- to basketball-sized puffballs that disintegrate in old age, i.e., a dis- 
tinet apical pore is not formed as in Lycoperdon. fn some species the omer layer of the 
peridium takes the form of large warts which break up into plates and then flake off, but 
in other species it is smooth and in many it adheres to the inner layer so that the two are 
i ndis tingu is ha ble. Calvatias with a thick peridium are sometimes mistaken for earth- 
balis {Scteroderma species), but are usually w hiter (bo th inside and out) when i m mature 
and not as hard-fleshed. The texture (whether powdery or cottony) and color of the 
mature spore mass are important features in the identification of Calvatias, as is the 
presence or absence of a sterile base. 

Calvatias are among the most prolific of living organisms, It has been calculated that 
an average-sized (30 cm) specimen of the giant puffball (Calvatia giganiea) contatns 
7,000,000,000,000 (7 trillion) spores! In these inflationary limes that may not sound like 
mueh, but eonsider this: if all 7 trillion spores (each one measuring I /200 ofa millimeter) 
were lined up in a row, they would circle the earth's equator! If each spore produced a 
30 cm offspring, the resulting puffballs would stretch from the earth to the sunand back, 
and if their spores were equally successful, the formidable puffball mass would weigh800 
times as mueh as the earth! Each spore is theoretically capable of germinating, yet very 
few (obviously!) do. It would be interesting to know why so many don’t, or conversely, 
why stxch a surplus of spores is(needlessly?) produced. 

T he truly giant puffballs (the G gigamea group and C booniana) are among the hest 
known and most popular of all edible mushrooms. In faet, they are eaten by peopte who 
donT know a gili from a gall Some of the smaller species (e. g., C. scutpia and C. vyathi- 
f ormis) are also excellent, but a few (e.g., C.fumosa) are bitter. None are known to be 
poisonous, but the edible species have purgative or laxative effeets on some people. Each 
kind should be tested cautiously and eaten in moderation, and specimens that havebegun 
to ripen should bc discarded. 

Cahatia species are partial to arid climates, which is ironic considering the gigantic 
size of some. It is a large and complex genus, especiatly in the prairiesof the Midwest and 
the sagebrush deserts and moumains of the West, where many endemic species still await 
classification. (In our area there are several odd species which I havenT been able to 
identify to my satisfaction,) Only a handful of the more common or easily recogmzcd 
Calvatias are described here, and three small, superficially similar genera, M ycenasirum, 
Calbovista, and Abstoma. are also treated. 


CALVAT1A Sl ALLIES 
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Key to Calvatia & Alltes 

1. Sterile baseabsent or rudimentary (makea per pendle ula r sectionof the fruiting bod vif unsure) 
, . 2 

1 . Stenle base present (but sometimes small), often but not atways cham bered 14 

2. F nu ting body large (10-40 cm broad or more unless very young); peridium (skin) thick in im- 

mature specimens but thinner in age and disintegrating soon atter the spore mass matures 
or turns powdery . , . ... , . 3 

2. N ot as above, fru i t mg bod y small t o med i u m-sizcd (ty p ical ly Jess tha n 1 2 cm br oad ), or i f la rger 

then peridium persisten t (remaining intact), tough or hard, and Ihick even at maturity . . 4 

3. Fru ding body with large warts or plaques when young, usually depiesscd-globose (broader 

than it is ta 11); found in sagebrush Hats and mon n ta i ns of the West C. hooniaita, p. 684 

3. Fruitingbody smooth or areolate (cracked) when young (or western form oftcnbreakmgupinto 

plaques in dry weather), mund lo some whai tlauened; found mostly in grassy or open areas, 
roadsides, etc.; widely distnbuted . . , . C. giganten group, p. 682 

4 Pendium (skin) Ihick and quite tough or hard, even after spore mass has matured(i.e.,skinnot 
readily disintegrating); spore mass not purpie al maturity ....... . . 5 

4. Peridium thin, fragile, and,' or disiniegfating soon after spores mature (may be thick when 

young); spore mass variously colored al maturity, ind ud mg purpie 11 

5. Fru i ting body typically less t han 10 em broad; found under conifcrs, espedally in mountams; 

spores not retieulaie 6 

5. Fruiting bndy consistently larger than above, or if not then usually found elsewhere(in open 

areas, liveslock corrals, etc.) and / or spores reticulale . 7 

6 Peridium (skin) smooth when young or sometimes finely cracked (areolatc); fruiting body often 
with a small cond at base C.fumosa, p, 688 

6. Nol as abov e; peridiu m with w hitish to grayish or smoky-brown warts that eventually break up 

into plaques and flakc off . C. subcrefaceu, p. 688 

7. Outer layer or peridium (skin) a thick, white felty coat which turns grayish and fibrillose and 

wears awav in patches, exposing the hard thick (abotil 2 mm) brown persistent inner layer; 

ca pillitium thorny; often (but not always) found in areas where livestock loitcr 

Myeetiastrum eorium, p. 689 


7. Not with above features 8 

8. Peridium (skin) with distinet warts when young; found in arctic and tundra regions 

C. cretacea (see C suhcretacea, p. 688) 

8. Not as above 9 

9. Fruitingbody averaging2-8 cm in diameter ... 10 

9, Fruiting body averaging 5-20 cm or more in diameter . 

C. pachy de rnw & C iepidophora (see C.fumosa, p. 688) 

10. Peridium (skin) ruptunng through radial tears and i or spores neticulate .................. 

Abstoma ton net & A . reticulaiumi^cc. M ycenast rum eorium , p. 689) 


10 Not as above; fruiting bod} usually break! n g up irregularly at maturity; spores not reticulatc 

. C\ hesperiai see C.fumosa, p.688) 

11. Mature spore mass purpie or duli purple; fairly common in grass or other open areas 

C. fragilis ( see C. eyathiformis, p. 687) 

1 1 Not as above; mature spnre mass typically stime s ha de of brown or ochre 12 

12. Mature spore mass typically persistent (i.e., ralher cotiony in texture) 

C. lyeoperdoides & others, p. 687 

12. Mature spore mass typically powdery and easily dispersed 13 

13. Peridium (skin) often rupi uring through radial tears and / or spores reticulatc 

. Abstoma towneiéc A . retkutetumi see Mycenastrum eorium , p. 689) 

13. Not as above; spores not reticulate C. paradoxa, C. owyheensis, & others 

14. Fruiting body with prominent warts, al least when young; warts large (4-20 mm), polygonal 

or pyramidal and often lined (i.e., adorned by lines); found in western mountains 15 

14. Not as above ( but fruiting budy may have small warts), or if large warts present then habitat 
di ffere nt 16 
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LYCOPERDALES & ALLI ES 


15, Warts usually pyramidal or poirUed when young and sometimes very exaggerated, their tips 
sometimes j omed; usually fo und in forest s; capiHitium not i hor ny C* scuipta, p, 684 

1 5, Warts o ften flat tened or truncated but sometimes pointed, not jomed at their tips; usually found 

in open p laces or edges of woods, roadsides, etc.; capillittum thorny . , 

C alhi} vista suhscuipia (see Calvmia sculpta. p. 684) 

16 Outer surface uf fruiting body slaining yellow when bruised or rubbed, at leas! when young; 
found mainly in culiivated soil C. rubroflava (see C. lycoperdoides, p. 687) 

16, Not as above 17 

1 7 + Outer surface of fruiting body with red or reddish spots when fresh; mature spore mass pur- 

plish; found under pine and perhaps other trees; not common , 

.C. rubrot incta ( see G cyathiformis. p . 687) 

17, Not with above features 18 

18, Spore mass distinctly purpie when mature (powdery); common in grass or other open areas 

. . . . C. cyathiformis, p, 687 

18, Mature spore mass ochre to brown, etc., but not purpie 19 

19. Spore mass cottony at mat uri ty and persisting for a lo ng ti me( remaining intact); peiidium(skin) 

smooth or gra nular to very w rin kl ed but lacking di stinet warts, plaques, or s pines; fair ly com- 
mon in eastern and Southern North America . C. itu nu/ornus (see C. lycoperdoides , p. 687) 

19. Not as above 20 

20. Sterile base very prominent and elongated (up to 12 cm long) to form a s talklike base; spore 

case typically lesi ihan 8 cm broad and usually smaller in height than sterile base 

C* eiaia& C* exciputiformis ( see C bo vista r p, 686) 

20. Sterile base sometimes prominent but nol as above, and / or spore case larger . ......... 21 

21. Typically found in pastures, lawns, mads ide*, and other grassy or open places; common at low 

elevations 22 

21. Typically found in ar id regions ( d ese rts, s age b rush flåts, etc, forund er coni fers, sometimes als o 

in mountain meadows 23 

22. Fruiting body rather small, typically less than 5 (rarely 7) cm broad 

~r (see Lycoperdon & Allier, p. 690) 

22. Fruiting body medium-sized to large (5-25 cm broad) unless very young , . C. bovista, p. 686 

23. Fruiting body typically deveksping warts or blunt spines (at least on top) when young oras U 

matures; found under western conifers, mainly in mountains C* iloydii (see G bovista, p. 686) 

23. Not as above; fruiting body lacking distinet warts and / or babitat different 24 

24. Fruiting body averaging 5-10 cm broad; base often w rink led or furrowed and found in and 

habrtats. or if not wrinkled. then found under conifcrs . . C. tatrensis (ste C bovis ia, p. 686) 

24. Not with above features; usually smaller, if growing in arid habitats, then base not usually 

wrinkled, and if grow ing in wood s then base usually wrinkled , , 

* C. patlida Æ C candtda ( see C bovista, p. 686) 


Catvatia gigantea group (Giant Puffball) Color Plate 184 

FRUITING BODY softball- to baske tbalFsized (8-60 cm or more in diameter), round 
or sometimes lobed or occasionally somewhat flattened on top in age. Outer layer of 
pcridium(skin)thick when young (2-4 mm), at First smooth (with texture of kid glove) and 
pure white or brownish-stained (but in the California version often breakmg up mto 
brownish scales even when young), then cracking up into flat scales or plates which 
eventually flake off to expose the thin olive-brown inner layer which soon disintegrates 
— or both layers fading off together. STERILE BASEabsent orrudimentary, butacord- 
like 'Toor often present. SPORE MASS at First w'hite and firm or cheesy, beconung 
greenish-yellow and mushy with an unpleasant odor (like old urine), fmally deep olive- 
brown to brown and powdery. Spores 3.5-6 microns, round or nearly round, smooth or 
mimitely spiny, apiculate. 

HABIT AT; Solitary, scattered, or in groups or large circles in helds, pastures, open 




Immature giant puffballs, Catvafia giganten grtmp. In the fa.ll or spring, a casual jaunt through a 
“puffball pasture" can yield quite a haul the skillet in the foFcground is one foot in diameter! For 
scalier specimens, see photo on p. 678. (Bill Everson) 


woods, cemcteries, on cxposed hilisides, along roads, in drainagc ditches, etc.; fairly 
common incastern North America and the Midwest. The westcoast form, whichisslightly 
di ffere nt (see comments), is some times a bundan L in our area after the first fall rains and 
again in the spring. In faet, when conditions are favorable it is not unusual to find 30-40 
pounds on a casual jaunt through a “puffball pasture.” Because of its preference for open 
hillsides, it can ofien be spolted from the road. Large specimens, in faet, have been mis- 
taken by passers by for herds of grazing sheep! (Mushroom hunters, on the other hånd, 
arc more likely to misiake grazing sheep for giant puffballs.) Dried specimens found 
under houses have been misiaken for bleachcd skulis, while a sinisterTooking mdividual 
found in England du ring the war was la be lied “Hitlers Secret Weapon" and used for 
propaganda purposes at anexhibition to raise war funds! 

EDIB1L1TY: Ediblc and choice when the ftesh is firm and while, but with laxative 
effeets on certain individuals. U can be sliced and fried Iike paneakes, or better yet, cubed 
like tofu and dropped into clear soups or eaten raw in salads. The tough outer skin should 
be peeled and those which have begun to ripen should be discarded. Size it not necessai ily 
an mdication of maturity, so slicc them open in the field. This will enable you to check for 
maggots, which are fanatically fond of them. Infested areas can be trimmed away and the 
solid portions carricd home. Dried giant puffballs have been used as sponges, tinder 
(before matches were invented), toys, and dy es. They were bur ned under beehives to 
slupefy bees and used to squelch bleeding. 

COMMENTS: The giant puffball is onc of the best known and most familiar of all the 
fleshy fungi— and it is fleshy — 5 foot, 50 pound specimens have been recorded! (Alas, 
the largest onc Tve found weighed “only" 7 pounds.) The exact idcntity of our local giant 
puffball, strangely enough, is a minor mystery. It does not seem to be either the “true” 
C gigantea of Europe and eastern North America, or C booniana o f ar id regions. The 
former is smoother and whiter than our giant puffball, while the latter is warUeF and 
broader. To most people, however, its “true” identity is an academic problem best lefl 
to the puffball pundits, who are paid to pore over such maners- after all, any large puff- 
hall is a giant puffball, and any giant puffball is a giant mcal! L anger mannia gigantea 
and Catvatia maxima are synonyms for C. gigantea, C bovista can also be quite large, but 
has a prominent sterile base, while C cyathiformis has purpie spores at maturity Also see 
C. pachyderma and C lepidophora (under C./umosa). 
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Immature western giant puffball, Calvatia boomana . Note the shape (longer than it is high) and 
large warts on the surface. See cokir platc for mature spermens. (Chuck Bairows) 

Calvatia booniana (Western Giant Puffball) Color Plate 186 

FR LITIN G BO DY 15-60 cm or more broad and 7-30 cm or more high; sometimes round 
or lobed, bul more ofien somewhat nattened or depressed on top, Outer layer ol peridium 
( skin) thick, white lo b uff or tan and finally brown; at f irst sculptured with large warts which 
soon separate to form flaUened scales, plaques, or plales and eventuallydisintegrøtealong 
with the thin mner layer STERILE BASE absent or rudimenlary- SPORE MASS lirm 
and white al first, then turningyelloworgreenishand mushy andstinky,finalllybecoming 
powdery and olive-brown to brown, $pores4-6.5 ■ 3-5,5 microns, round ornearly mund, 
smooth or minutely spiny, 

HABIT AT: Solitary, w idely scattered, or in groups or “Rocks" infields, under sagebrush 
or juniper and in other openareas; confined to the and and semi-arid regions or western 
North America, and sometimes common, especially in the late spring and summer, J 
have seen il in New Mexico and Idaho, and in the mountains of Southern Calirornia. A 
si milar but less warly species is common along the West coasi (see the C. giganten group). 

EDI BI LIT V: Edible and choice when firm and white inside, bul with laxative eflécls on 
certam ind i vid uals. Ltke C gigantea, it was apparently eaten by pioneers as well as by 
some Native America ns. Be sure lo check for maggots when gat he rin g the m, and re~ 
member any specimens whose tlesh shows the slightesi traces ol color(yeUow\ greeen, or 
brown) are no longer good to eat ( unless you're a maggot! ), 

CGMMENTS: This giant puffball is approximately the same size as C. gigantea { 50 Ib. 
specimens have been reported), but is not normally as round and has larger plaques or 
warts — even when young. Cclbo vista subsculpta( sec comments under Calvatia sculpto) 
is somewhat similar but much smaller (s of tba 11- or grapefruit-sized). 

Calvatia sculpta (Sierran Puffball; Sculptured Puffball) 

FRLITING BODY more or less egg-shaped, pear-shaped, top-shaped, or somewhat 
irregular, (4) 7-18 cm high and/ or broad. Outer layer of peridium composed of long, 
pointed, white pyramidal warts (up to 2.5 cm long) which are erect or bent and joined at 
their tips; w r arts of ten lined orgrooved and arising from angulur plaques which soon crack 
and fail away, exposing a fragile inner layer which soon disintegrates. STERILE BASE 
present, often prominent bul sometimes inconspicuous, white to yellowish, often with 
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a purplish interior (especially in age). SPORE MASS white and firm at first, turning 
yellow and then deep olive-brown as it npens, eventually powdery. Spores 3, 5-6.5 microns, 
roimd or nearly mund, minutely spiny. 

HA BIT AT: Sohlary or in small groups under conifers or sametimes in Ihe apen; known 
only fram the mauntains of the West. Il is fairly common in the Sierra Nevada in the late 
spring, summer, and fali; I have not seeri it on the coast. 

EDIBILITV: Edible when immature, and bener than most puffballs. 

COMMENTS: This is easiiy the most spectacular of all Ihe puffballs, and is well known 
to hikers in the Sierra Nevada. The white pyramidal “peaks" make fresh specimens look 
like a cross between a geodesic dorne and a giant glob of mermgue. AmanUa magnh 
verrucata can sometimes resemble it superficially (especially in the egg stage), but has 
giils and a stalk. Qther species: Calbovista subscutpta is a common edibte western moon- 
ta in puffball that is similar in size but has flatter {but sometimes pointed), less flagrant 
warts, It used to be placcd in Calvatia* but its capillitium have t hornli ke branches — a mo* 
mentous enough difference in the eyes of puffball specialists to merit a genus of its ow n. 
It is quite common m ihe spring, summer, and carly fali in open and grassy places or at the 
edges of woods in the Sierra Nevada, Cascades, and ot her western mountams. 


Leffc Caivatm scutpta in the bush (Bob Winter), Right Caivatia scuipta in ihe hånd (Nancy Jarvis). 





Calvatia bovista* immature specimens. Note largesizeand prominent sterile base. Speeimen in center 
is being viewed from above, hence the sterile base is not visible. 

Calvatia bo vista 

FRUITING BO DY 10-25 cm high and 5-25 cm bro ad, top-s haped or pear-shaped witha 
broad, often flattened top in age and a large, prominent stemlike sterile base. Omer layer 
of pendi um (skin) white to grayish or occasionally yellowish- brown, covered with pointed 
scurfy warts or soft part ides, slowly breaking up i nlo flat scales that slough off T exposing 
the thin in ner layer which soon disintegral es. STERILE BASE very large, conslituting 
up to one half the total height ofthefruiting body; c ham bered - exterior white w hen y o ung, 
brown in age; smooth, persisting long after the spore case has decomposed. SPORE 
MASS white and cheesy, then yellow or oli ve and fmalty olive-gold to olive-brown or 
dark brown and powdery. Spores 4-6.5 microns, round, minutely warted or spiny. 

HABIT AT; Solitary, scattered, or in groups in pastures, exposed soil t open woods, etc.; 
widely distri buted, It is fairiy common in our Coastal pastures from fali through spring, 
s o rne ti mes min gi mg with the gian t puffball ( Calvatia gigan fea gro up/ 

EDIBILITY: Edible when immature, but rather soft and in my cxperienceinsipid oreven 
bitter. According lo puffball scholar William Burk, it has been used to stop up holes in 
drafty dwdlings as well as nosebleeds. 

COJV1MENTS; Also kno wn as C. utrijormis and C caefata, this is the second largest of 
our local puffballs and is easily recognized by its flattened top and large sterile base(see 
photograph). It looks something tike a gigantic Lycoperdon perlalum, but does not formå 
pore at the top. The bowl-shaped base persists long after the rest of the spore case has 
dis Integrated, and old bowls are often found filled with rainwater, mosquito larvae, and 
spores, or they may be windblown and completel y empty. In the latter conditionyoumay 
n ot re c o g n i ze t he m as p u f fba 1 Is, b u t d o n' t ler I h is f a/.e y ou a s pecia 1 genu s* H ippoperdon, 
was once erected based on these empty bowls! 

C. excipuliformis ( ~C ■ saccaia) and C. elata are two s i milar species which have a nar- 
rower spore case (3-10 cm broad) that is granular or coated with small spines and pale buff 
to brownish, plus a narro wer and greatly elongated (stemlike) sterile base. Both are wide- 
spread in wooded and open areas; the latter has practical ly smooth spores. C tatremis 
is a w r estern species with a purplish to purple-brown sterile base; it oceurs under sagebrush 
and in otherarid waste places, or occasionally under conifers, and usually has a wrinkled 
or furrowed base. C. pallida and C, candida are tw r o small specics(up to 5 cm broad) w ith 
a sterile base and powdery spore mass; the former has a wrinkled base and grows in woods 
and mountain meadows, while the latter prefers more arid habiiats. Finally, there is C. 
tby dil \ a fairiy common species in the d ry coniferous fo rest s of the Sierra Nevada and 
other western mountains, It is also rather small (less than 10 cm broad) and has a sterile 
base, but features warts or blunt spines on the top, at least in age. It sometimes grow ? s 
with C.fumosa and C. subcretacea, but is easily separated from those species by its t hinner 
skin, and from C sculpia and Calbo vista subseuipta by ils smaller warts. 
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Cahatia cymhiformis. Left: Irntrialurespedmen(tumed sideways) witha weil-developed stenle base. 
Righi: Mature specimen in which the outer layer of Ihe peridium (spore case) is disintegrating The 
purplish color of the mature spores is the most distinctive characteristic of this species. 

Calvatia cyathiformis (Purple-Spored Puffball) 

FRUITING BODY 5^20 cm high and/ or broad; nearly round whenyoung, becommg top- 
shaped or pear-s haped, or round with a flat tened top and narrowed base. Outer layer of 
peridium (skin) smooth at First, but soon cracking into small, flat scales or patches, at 
leas! on top; white to tan or pinkish-tan becoming purplish orpurple-brown in age; inner 
layer dark purpie or p urpie- bro wn, smooth* thin and delicate; both layers flaking off 
in old age STERILE BASE usually present (but see comments), ehambered* white to 
dingy yellow or darker* persisiing as a deep purplish to purp le-bro wn cuplike structure 
after the spores have dispersed. SPORE MASS firm and white when young* becoming 
yellowish, then brovvnish and finally duli purpie and powdery. Spores 3, 5-7, 5 microns, 
round, s pi ny or warty to nearly smooth. 

HA BIT AT: Widely scattered to gregarious or in rings in pastures and ot her grassy placcs, 
w iddy dist ri buted. It is common locally in the fall, oceasional at other times. 

EDIBIL1TY: Edible and quite good when firm and white inside. It is not quite as tasty 
as the giant puffball, but is not as rich either. 

COMMENTS: The striking purpie color of the mature spore mass sets apart this Calvatia 
from its brethren, It frequents the same habitats as C bovista&nå our version of C. gigan- 
lea, but there is normally onlyone major fruiting (at least locally) in the fa 11. Il is smaller 
and firmer than C bovis ta. and usuaily darker in color than the C. gigan tea group* Fa i ry 
rings of this species in the prairies of Coloradoare estimated to be420 years old — or older 
than most trecs! C . cyathiformis formfragilis (aho calted C. fragilis) is very similar, but has 
only a rudimentary sterile base; it is also common in grassy areas on the west coast, and is 
wideiy distributed. Other species; C. rubrotincia has purplish spores, but is pallid with red 
spots when y oung; it has been found in O regen under pond e rosa pine, 

Calvatia lyeoperdoides (Cotfon-Spored Puffball) 

FRUITING BO DY 1 .5-5 cm high and broad, more or less round to somewhat eushion- 
shaped. Outer layer of peridium (skin) white or pallid becoming brownish in age T at First 
with soft granules, flakcs, or spines ( or often with small warts on top); ad hering to the inner 
layer and breaking up into large flakcs at maturity. STERILE BASE absent or 
rudimentary. SPORE MASS firm and white when young, oli ve-bro wn to brown at 
maturity* with a cottony texture that causes it to remain intaet for a long time. Spores 
4-6.5 microns, round, with small warts. 
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HABIT AT: Soiitary or in small groups on ground in woodsand under trees; knownonly 
from western North America, but C. see comments) is eommon in the eastern 

States. It can be found in our area in the late fal!, winter, and spring, but is nol eommon. 

EDIBILITY: Presumably edible when immature, but not big or plentiful enough to 
warrant cøllecting. I haven’t tried it. 

COMMENTS: This is one of se veral Calvatias with acottony(instead of powdery) mature 
spore mass. Others ind ude: C. umbrina, a dark brown to black species; C. digueiii, a 
smooth-spored westerner with an ochre gleba; and C\ rubroflava , with a green tsh- orange 
mature spore mass and yellow-stainingextenor, found mostly in culti vated soil(especially 
in Southern latit udes). In these species anapical pore is not formed as in Lycoperdon. and 
there is no sterile base (excep tin C, rubrofiava). Ahother species with acottony spore mass, 
C* craniiformis, is often wrinkled, softball-sized, and white to tan when young, witha 
weil-developed sterile base and yd low-green to yellow-brown spores. Il isquite eommon in 
Southern and eastern North America in open areas and under hardw f ood$, but to my 
knowledgc does not occur on the west coast. It is edible, like most Calvatias, when firm 
and white inside. There are scveral other species with a sterile base that may or may not 
have a cottony spore mass when mature. These include C elata, G excipulif ormis, and 
C. Uoydii ( see comments under C. bovist a for more details). 

Calvatia subcretacea (Small Warted Mountain Puffball) 

FRLIITING BODY golfbail- to basebail-sized, 1 .5-5 (7) cm in diameter, round or more 
often cus hi on-s haped tosomew'hatfiattened. Peridium(skin)thickand white when fresh, 
the outer layer composed of white to smoky-gray or grayish-tipped warts which break up 
into plates or polygons and then flake off, exposing the yellowish to brownish inner layer, 
which breaks up irregularly. STERILE BASE absent or rudimentary. SPORE MASS 
white and firm bccoming yellowish, then olive-buff toolive-brown or brown and powdery. 
Spores 3,5-6 .5 microns, round or nearly round, smooth or minutely ornamented. 

HABIT AT: Solitary to widely scattered or in small groups induff under mountain coni- 
fers, especially spruce and fir; fairly eommon in the mountains of western North America 
from late spring through early fall, l have seen itseveraltimesintheSierraNevada{often 
with C.fumosa ), but never on the coast. 

EDIBILITY: Edible when young, but difficult to find in sufficient quamity fora meal 

COMMENTS: The modest size, warty peridium, and growth under mountain comfers 
help to distinguish this commonplace Calvatia (see photo at top of p. 689). Il is not as 
smooth-skinned as C fumosa, and is usuaily mueh smaller than Calbovista subsculpta 
(see comments under Calvatia sculpta). Mature specimens lack the apical pore charac- 
teristic of Lycuperdon, and their habilat is aiso distinetive, Sclerodermas are different in 
color and texture, C, cretacea is a similar but larger species of arctic and tundra regions. 


Calvatia fumosa 

FRUITING BO DY golfbail- to basebail-sized, round to oval, 3-8 (10) cm broad, 
Outer and inner layers of peridium (skm) adhering to each other, thick (1-5 mm) and 
pers iste nt (not disintegrating); at first smooth and white, but soon becoming grayish to 
brownish and often areolate (crack ing to form small scales), the undersurface and cracks 
white. STERILE BASE absent or rudimentary, butamycelia leord often present. SPORE 
MASS firm and white at first, then yellowish or oli ve, final ly dark brown and powdery (or 
yellow-brown in one variety); od or often unpleasant (**a combination of sour milk, diesel 
oil, and pit toilet" — Robert Ramsey). Spores4.5“8 microns, round or nearly round, spiny. 




Calvtnia fumosa (Iwo specimens in center) and Cahatia ,sMbrrfmteø($pecirnens at far lefl and far 
right) are eørmnon under mouniain conifers and sometimes grow together. Both have a thick, tough 
skin. C subcretacea has a warty ex te ri or, while C. fumosa is smoother and has a c ord at the base, 

HABITAT: Sohtary logregaiious in diiff(sometimesburied) under spruce, flr, and other 
mountam conifers; common in the western United States* spring through early fail. A 
similar species occurs in our area under cy press, and others occur in culti vated or hand- 
packed soil(see commenis). 

ED1BILITY: Bitte r-ta sting accordmg to Grson K. Miller; i haven't tned il. 

COMMENTS: The thick, tough, persistent skin (peridium) and modest size plus the 
absence of warts disli nguish this Cahatia from most others. Old specimens might bc 
mistaken for Sclerodermas, but possess capilhitum and are differently colored. The 
peridium seldom disintegrales of its own accord, but rodents are apparently fond of 
chewing on Lt, thus enabling the spores to escape. There are several similar Calvatias 
with a thick, persistent peridium, including: C. hesperia, similar in size but white togray- 
ish, with smooth spores and growing mostly in open places (farm land, deserts, etc.); C. 
pachydermQt larger (5-15 cm in diameter) and whitish when young, with smooth to 
minutely warted spores, found in open, cuhivated, and arid places; and C* hpidophora of 
the M id west prairies, which is even larger(!5-20 cm) and has denseiy warted spores. See 
also Mycenastrum corium. 

Mycenastrum corium 

FRUITING BODY 4-20 cm broad or more, round to somew hat pear-shaped when young, 
eventually rupturing in irregular fissures to form rays or plates which may bend back 
somewhal in a star-shaped pa tiern, Outer layer of peridium (skin) a thick, white, feliy 
coal which beeomes a reola te (separates into blocklike areas), fonmng thin, grayish, fibi if 
lose patches which eventually wear away to expose the tough, hard, persistent, smooth 
inner layer, which is brown to purple-brown and about 2 mm thick, STERILE BASE 
rudimentary or absent, but mycelial fibers ofteri present, SPORE MASS firm and white 
becoming olive-yellow to olive-brown and finally dark brown lo purple-brown and 
powdery. Spores fcM 2 microns, round, warted-reiiculate. Capiliitium branched, thorny, 

HABIT AT: Scaltered lo gregarious on ground (sometimes partially buried) in horse 
corrals, comp osled areas, and fjelds where livestock havebeengrazing; widely dist ribut ed, 
but especially common in the West. in our area it occurs year-round. The tough spore 
cases persist for months, sometimes breaking loose to blow about in the wind, 

EDI Bl LITY: Presumably ed i ble when firm and white inside; I haven'l tried it. 


Mycenastrum corium , iirunature specimens, These were found in a horse corral, a favorite haunt of 
this species. Note the thick skin and white felty materiai on exterior. 
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COMMENTS: This peculiar puffball is easy to recognize but difficult to describe. The 
thick, lough inner peridium (skin) distinguishes it from Bovista and the thin-skinned 
Cal varias , while the whiie, felty outer layer separates it from Sderoderma and the thick- 
skinned Cal varias. The presence of capillirium in the spore mass indicates a much doser 
kinship to the true puffballs ( Ca Iva lia, etc.) than to the earthballs (Sderoderma). Its 
tendency to fruit in localittes where livestock loiter is anothcr helpful(bui fallible) field- 
mark. A bsloma towrtei and A . reticulatum are smaller and dir tier puffballs (2-6 cm broad) 
with retieulate spores and unbranched capillitium, The first is said to occur in old pastures 
and other wasle places; the latter has bcen found in Coastal California under cyprcss. 

LYCOPERDON & Allies (Common Puffballs) 


Smoit lo medium- size d pu/fhaitu found mostly on rotten wood or on ground in wøods (Ly t o- 
per don), or in grass { ffascettum), FRUITING BGt)Y round lo pear-shaped or lop-shapcd; peri- 
dium twolayered, ihc uuter byer usually wilh spines, warls, gra miles. or partides, usualiy rup- 
lurmy through an øpicat pore. STERILE BASE usually presem and often lompicuom or Men i- 
Uke. SPORE MASS firm and white when young, becoming powdcry and olive- brown to brown or 
purplisb in old age. Spores more or lcs& round. smooth to waried or spiny* someumev pedktlhte* 
Capillitium present ( Lycoperdon) or replact^J by paracapillitium fseptatr, colorlcss hyphae) in 
Vaseedum. 


THESE are small to mediurrusizcd puffballs that rarely exceed 10 cm (4 inches) in dia- 
meter, In contrasi to Cafvatia and Sderoderma, the spores are usually released through 
an apical pore (a hole, slit, or mouth that forms at the top of the mature spore case). The 
frequent presence of a well-developed, often slemlike sterile base dislinguishes Lyco- 
perdon from Bovista, but the two genera iniergrade through a series of forms wkh a siight 
sterile base. In most species the spore case is initially coated wilh a layer of spines, warts t 
or fine partides, but these event ually fallaway to expose the inner layer of the peridium, 
in whieh the pore forms, 

Lycopcrdons are our most common wood land puffballs, but aiso gro w in open areas, 
waste places, and sawdust piles. In ourareathe major fruiting is in the f all and winter, but 
oid weathered specimens can be found at any time. All Lycoperdons arethought lo be 
edible when firm and white inside, but some taste betler than othersand it is imperative 
to discard any specimens that have begun to ripen. (In Charles Mcllvaine's words, “one 
ageing L. pyriforme will embitter a hundred.") The various species are rather difficult 
to distinguish — particularly when immature but il is ahvays a good practice to tdenrify 
eaeh type before eating it. Five representative species are described here, plusene species 
of Vastellum. a small “satellite” genus that differs microscopically. Tw f o other small 
genera, Bovisteila and M organdia, are included in the key. 

Key to Lycoperdon & Allies 

I. Exteriur of fruiting budy covered with dark brown to black spines when young; yellow tones 
øften developing mage L.foetidum , 692 

1, Not as ab o ve; fruiting body not dark brown when young (but may be pale to med mm brown 

when young and become dark brown in old age) 2 

2. Growing on wood, sawdust, or lignin-rich humus (if in humus, then hase with white mycel tal 

threads or rhizomorphsand spore case with »neonspieuous spines ifany) 3 

2, Not as above; usually terrestrial , 4 

3. Fruiting body wilh cinnamon-buff to brown spines when young, conspicuously puted at 

tnaturity (after spines have worn øff); sterile base uell-developcd to practically absent; found 
ma mly i n castc rn N o rth Anienca M organella subinctirmiUi (- Lycoperdon subinearnatam j 

3. Not as ahove; fruiting body never pitted, usually with white tnycehal threads (rhizomorphs) 
at base or in surrounding substrats; stenle base well-developed; commun and widespread 
. L . pyriformeSi others, p. 691 
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4. Fru i ting body often broader than it is tall, whitc or pmkkh-tingcd when young; outer layer of 
skin peeting away in sheets at maturity (see photO on p. 695) L. marginatum & othcrs, p. 694 

4. Not as above (if peeling in sheets, Ihen much taller than it is broad) 5 

5. Fruiting body 3-12 ( 14) cm broad, witha narrowed rootmg base; outer layer of pendium (skin) 

composcd of spmcsand gtamdes, thc spines olien tulted or jomed al their tips; usually m open, 
sandy, or c ni ti vated ground . . . Bavisteiht radicata ( see Ly toper don pukherrimum. p* 694} 

5. Not wiih above features; rooting base absent and or fruiting body considcrably smaller . . 6 

6. Fruiting body golde n-orange to b right yellow when young . (see Bovistaék Dtsciseda, p, 696} 

6. Not as above; dilferently coløred . 7 

7. Fruiting body ta vend er- ti nged or wilh lave nder-ti nged spines when young; found mainly in 

eastern North America . , . . . L. petit« (see L perlatum, p, 693} 

7, Fruiting body not lavender-linged when young & 

li, Typically growing in grass, prairics, and oiher open areas, either paracapillitium present or 

capillitium wilh small round pils 9 

S. Not as above; typically growing in woods and at their edges, under trees, on roadsides, etc. 1 1 

9 Sterile base very small or rudimentary; spore case ru pi u ring through an apical pore; usually 

demcly grcganous or in dusters . . VasceUum curtmi (see V. pratense, p. 695) 

9 Not as above , . , ....... 10 

JO. Fruiting body typically with a large mouth at maturity (the top disintegratingj; very eommon 
on Jawns, golf c ourses, etc VasceUum pratense & o t hers, p. 695 

10. Fruiting body typically ruplunng through a siil or Lea r at maturity; widespread but notcommon 

... ........ . (see Bvvista& Discheda, p. 696) 

1 1 . Spines on exterior of young fruiting body 2-6 mm long and often jomed at their tips . . , . . 12 

U* Spines absent, or if present not as above (usually shorter and sparser) 13 

12. Spines white becoming brown, leaving small scars or pock marks on the urner peridium when 

they fall off . * L . ameriearmm ( see L pukherrimum, p. 694) 

!2 r Spines rema m mg white until they fall off, not leaving scars (i.e„ inner pendium smooth) .... 

pi/fdiemmw/n, p, 694 

13. Outer layer of peridium (skm) sloughing off in sheets or chunfcs at maturity; known only from 

thc Pacific Northwest; rare (?) L. nettyana ( see L. marginal urn, p, 694) 

13. Not as above; ve ry eommon and widespread 14 

14. Mature spore mass olive-brown to brown; spines leaving pockmarks on in net peridium when 

they fall away (but marks may disappear, leaving inner peridium smooth) L. perlaium f p. 693 

14, Mature spore mass purple-brown; spines not leaving scars 

. . . . * L. ambrinum }see L. perlatum, p. 693) 


Lycoperdon pyriforme (P ear-S haped P uffball) 

FRIJT1NG BODY pear-shaped to nearly round, but usually with a stemlike sterile 
base; 1.5-5 cm high and sometimes almost as broad in the widest part. Peridium (skin) 
whitish to pale brown when young, yellowish to dark rusty-brown in age; at First smooth 
or wifh a few small scattered spines on top, then becoming finely cracked to form small 
patches or minute granules or particles (making it rough to the touch), this rough outer 
layer slowly but eventually falling away to expose the smooth inner layer in which an 
apical pore or tear is very slow to form. STERILE BASE small or well-developed, 
spongy when fresh, occupying the stemlike base (if base is present); chambers very small; 
conspicuous white myceiial threads (rhizomorphs) usually rad ia ting from the base and 
eonnected to others m the surrounding wood or humus. SPORE MASS at first firm and 
white, then yellow to oli ve and finally deep oiive-brown and powdery. Spores 34.5 
microns, round, smooth. 

HABIT AT : Scattered to densely gregarious or clustered o ti slumps, rotting logs, sawd ust, 
and in lignin-nch humus; widely distributed and eommon, fruiting mostly in the fail and 
winter in ourarea, but old bleached-oul fruiting bodies can be found most a ny time. It 
sometimes forms dense clusters “as large as a loaf of bread ” ( to borrow a phrase from 
Alexander Smith). 
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Lycøperdon py rif orme, immalure specimens. Note absence of prominent spines, the narrowed 
sterile base, pins the dustered growth habil and while mycelial thieads. 


EDIB1LITV: Edible when young, bul only worth colleeling when it oceurs in quantity. 
In my fickle fungal opinion it is one of the better puffballs, but is nol as good as"a loaf of 
bread” and is apt to be bitter if not absolutely white and firm inside, 

COMMENTS: The tendency to gro w on rotting wood is a disli nctive feature of this pear- 
s hap ed puffball, but it often appears to be terrestrial (when growing from bu ried wood 
or humus rich in lignin), The white rhizomorphs or u roots" thatemanatefrom the base of 
the fruiting body plus the narrowed or stemli ke base and absence of prominent spines 
are also good field marks, 1 1 is one of the fe w Ly copcrd ons that occurs in sufficient quantity 
to merit collecting for the table, Other species: L.pedicellatum also grows on rotten wood, 
but has longer spines and ornamented spores. 


Lyeoperdon foetidum. immaturc spedmens. Note the dark brown to blackish color ils principal 
fiddmark A pore forms at the top in old age. 


Lycoperdon foetidum (Dark Puffball) 


FRUITING BODY pear-shaped to nearlyround, bu t usually wit ha narrowed base; 1.5-6 
cm high and 1.5-4 cm broad. Outer layer of peridium (skin) composed of fine pointed 
black to dark brow n spines (espe c ial ly dense on top) interspersed wilhgranular materiak 
the spines persisting or evenlually falling away; background (inner layer) thin, grayish- 
tan to yellowish (usuatly distinetly yellow in age), developing an apical pore or tear at 
maturity, STERILE BASE well-developed, chambered and spongy when fresh; exterior 
usually paler than the rest of fruiting body, at least when young. SPORE MASS white 
when young, then yellow, finally dull einnamon’ brown to dark brown or sepia, and pow- 
dery. S pores 4-5 microns, round, minutely spiny. 
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HABIT AT: Sulitary, scaUcrcd, or in groups in humus and debris in deep woods aJong 
the west coast (also Europe). Fairly common in our area from fail throughearly spring - 
especially under conifers but easily overlooked because of its dark color. 

EDIBIL1TY: Presumably edible when firm and white inside; I haven't tried it. 

COMMENTS: Also known as L . nigrescens, this attractive puffball is our o nly Lyco - 
perdon with dark brown to black spines nhen immaturc ( several species may be quitc 
dark in age, however see L , perfotun i). The dark spines contrast nieely with the white 
fiesh, and the yellowish baekground color that develops in age is also disti net i ve, The 
species e pit het is somethingofa misnomer, for I havene ver found it to have an odorother 
than the usual slightly unpleasant smcli that all ripemng puffballs develop, 

Lycoperdon perlatum (Common Puffball; Gemmed Puffball) 

FRUITING BODY pear-shaped or top-shaped {broader above) or with a flattened top, 
or at times practically round with a narruwed, often wrinklcd stemlike base; i ,5-6 (9) cm 
broad, 3-7 (10) cm high, Outer layer of perid ium (skin) consisting ofslcnder, shorl, conc- 
shaped spines interspersed with smaller spines or gran ules, the largcr ones leaving sears 
or pockmarks when they fa 11 off; spines white to gray or in one form brown, I nner layer 
at first with sears, but often smooth in old age, white to tan becoming yellowish-brown 
to grayish-brown or dark brown in old age; eventually rupt uring through a pore at the 
top, STERILE BASE large, well-developcd, chambered, forminga stal klike base beneath 
the spore mass; at first white and spongy, then yellow, olive, brown, or chocolate^colored, 
STORE MASS firm and white but soon becoming softand t ur ning yellow, then olive, and 
finally becoming dark olive-brown to ch ocola te -brown or brown and powdcry, Spores 
3. 5-4. 5 microns, round, mmutely spiny. 

HABITAT; Solitary, scattcred, gregarious, or dustered on ground in woods and under 
trees, along roads, or sometimes in the open; very widely distributed. It ts probably the 
most abundant woodiand puffball in North America, and our region is no exccption. It 
can be found most any time in our area, but usually fruits in the fall or winter. 

EDIBILITY: Edible when firm and white inside, but speeimens showing the slightest 
traces of yellow should not be eaten. It occasionally occurs in enough quantily to merit 
collecting, but in my experience it is bland at best and bitter at worst. 

Lycoperdon perfatum, matunng speeimens. If you look closety you can see some of the spines and 
the small sears they leave when they fall off. Yonnger speeimens usually iaek the apical pore that is 
beg inning lo form in these; older ones are often smooth (without sears or pockmarks). 
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COMMENTS; Also known as L. gemmatum, this cosmopølitan puffball is easily told 
by its white to gray or brownish, siender, cøne-shaped spines which leave small scars behind 
when Ihey fail off. As pointed out in the description, however, the pockmarks may 
eventually disappear. [t is one of the most variable of all puffballs, especially incolorand 
size, but the well-developed sterile base, dark oli ve- brown mature spore mass, and 
ubiquitousness help to identify ii. Very large specimens are occasionally found, butthese 
can be distinguished from Calvatia by the apical pore which forms in old age There are 
se veral similar species, mcluding: L , umhritmm f-L, malle), widely distributed and 
common, with spmes that do not leave scars plus a dark brown lo purple-brown mature 
spore mass and a purplish-tinged sterile base at maturity;L. muscorum. small and rare, 
found in deep moss; L.peckii, with lavender- ti nged spines when young; andL. rimulatum, 
with purplish spores and a nearly smooth peridium. See also L. pyrifarme. 

Lycoperdon pulcherrimum ( Long-S pined P uffball) 

FRU I TIN G BO DY more or les s pear-s haped or ro und ed above with a narrowed, ste ral- 
like, often wrinklcd base; 2-5 em broad and high. Outer layer of peridium (skin) with a 
dense coating of long (3-6 mm), siender, white spines which typically form numerous 
fascicles (by uniting at their tips); spines eventually wearing away toexpose the smooth 
brown to dark purple-brown in ner layer; pore formingat the top in age. STERILE BASE 
occupying up to one half the height of frui ting body, c ham bered, white when y oung. brown 
to purple-brown in age. SPORE MASS white and firm at first, becommg yellow and 
eventually dark purple-brownand powdery. S pores 44. 5 microns, round, minutelyspiny, 
with a long pedicel (“tail”) 10-1 3 microns in length. 

HA BIT AT: Solitary or in small groups in humus or on very rotten wood, usually under 
hardwoods. It is not uncommonineasternNorth America (especially the Southern States), 
and I occasionally find it (or something very similar) in our areain thefalland eatly winter. 

EDI BI LIT V: Ed i ble when young, but too small and infrequent to be of valne. 

COMMENTS: The long white spines that are frequently joined at their tips distinguish 
this small p uffball from the more common L, perlatum and other small species. L, echi- 
natum ( now r called L. amerieanum by some puffbatl pu ndits) is a si milar but more common 
species with white spines that soon turn brown and leave small marks or reticu lal ions on 
the inner layer of the spore case when ihey fail afif A third puffball that often has united 
— albeit skorter— spines, Bovistella radicata, strikes a mueh different pose: it is larger 
(3-10 (14) cm), with a ihick, rooting base and p reference for disturbed or open ground. 
Though widespread, it is not particularly common, at leasi in ourarea. 

Lycoperdon marginatum { Pee li ng P uffball) 

FR ETTING BO DY at first round to somewhat flattened, at maturity often broader than 
it is tall, the underside usually wrinkled (at least i nage) and sometimes wilhashort, rooting 
base; 1-5 cm in diameter. Peridium (skin) white or tinged pinkish when young, the outer 
layer c om p osed of shorterect warts or spines which peel off in sheets, exposing the smooth 
to slightly scurfy or faintly pitted, pale to dark oli ve- brown inner layer; an apical pore 
eventually formi ng. STERILE BASE chambered, usually well-developed but sometimes 
inconspicuous. SPORE MASS white and firm at first, then oli ve to grayish-brown and 
eventually powdery. Spores 3. 5-5 .5 microns, round, minutdy ornamented or smooth, 
sometimes with a broken pedicel(“tair)< 

HA BIT AT: Scattered or m groups or clusters on ground, usually in sandy soil or waste 
places; widely distributed. I find it regularly in sandy soil under oak, pine, madrone, and 
manzamta, usually in the late fall and winter. 
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Lycoperdon marginatum, maniring specimens. Note how the outer layer of the spore case is peeling 
away in sheets. Exterior is white or pinkish-tinged when immature, browner in age. 


EDI Bl LITY: Edible when firm and white inside. In Mexico, this species and L. mizte- 
torum are nsed to induce auditory hallucinations, It is known as ‘‘gi-i-sa-wa,” mcaning 
“fn ngus of the second quality" (E. miztecorum being the fungus of first quality). However, 
no intoxicating substanccs were found when these puffballs were analyzed. 

COMMENTS: The pcculiar manner in which the outer layer of the peridium separates 
cumplctcly from the i nner layer and peels off in sheets is the hallmark of this plcasing 
puffbalk L, candidum is a synonym. L, nettyana, known oniy from the Pacific Northwest, 
also peels off in sheets, but is more or less pear-shaped (with a w ell -de vel o ped, stalklike 
sterile base). Vasceilum (-Lycoperdon) curtisii is also quitc similar, but usually grows 
in grass and has litlle or no sterile base. L . rimulatum (see comments under L. perla tum) 
sometimes peels off in sheets, but has a smooth{spineless) peridium. 


Vasceilum praterne is a small grassland puffbaU with a conspicuous sterile base, Specimens at left 
are imniature; bowl-s haped specimen at right is quite old. 


V ascettum pratense ( Field P uffba 11) 


FRUITINC BO D Y typically top-shaped(broadcr above) orround with a narrowed base, 
often wrinkled somewhat below; 2-6 cm high and 2-4 cm broad. Outer layer of peridium 
(skin) scurfy from a coating of particles or fine spines(especially on top) whichdisappcar 
in age, exposing the smooth inner layer; white when young, yellowish-tan to mctallic 
brotvn in age ( or the inner layer grayish); rupturi ng at the top t o form a large pore t hat soon 
widens so that only the base and lower portion of the spore case rema in, forming a^bowl” 
STERILE BASE usually wcll-developed, ehambered, white becoming brownish or 
purplish in age, separated from the spore mass by a thin membranefbut see comments). 
SPORE MASS white but rather soft when young, t hen greenis h-yellow and finally olive- 
brownand powdcry. Spores 3-5 microns, round, minutely warted, more or less apiculate. 


HABIT AT : W idely sca t te fe d to gregari ou s i n gra ssy p 1 ace s — la w ns , golf co ursc s t p as t ures , 
etc; widelydistributed, butcspecially commononthe westeoastfalong with V. lloydianum 
— see comments). In our mild climate it occurs year-round, but is most abundant in the 
falk I have also seen large fruitings in Oregon. 

EDI Bl LITY: Edible when immature, but of mediocre quality. 
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COMMENTS:This undistinguished grassland puffballcan bedistinguishcd byitsmodesl 
size, thc presencc of a sterile base and sofi, deciduous, scurfy s pines orgranules, and the 
bowl- or urnlike remains of ruptured specimens. Il is often found in the company of Bo - 
vista plumbea, which is rounder and smoother and lacksa sterile base. H used lo be ealled 
Lycoperdon hiemate, but was transferred to the genus Vasceltum bccausc of microscopic 
differences. H øwever, now that taxonomisis have scttled upon ils genus name, theycannot 
seem lo agree on a species epithet. S orne hold out for V. pratense, ot hers for V. depression, 
while Alexander Smith has described ihe common western variant as a “ new" species, V. 
lloydianum, because the membrane se parat ing the spore mass from the sterile base is not 
very distinet, lt hard ly matters what you call it, however, since it belongs to that vastarmy 
of f u ngi t ha t a re " bet te r n eg(e cted t ha n c ol leeted . Ot her s pecics: V . (- Lycoperdon) curtisii 
is a small (0.5-2 cm) widespread species with numerous spincs when young and a distinet 
apical pore at maturity. It somew'hat rescmblcs Lycoperdon rmrginatum when fresh, but 
usually grows grcgariously in grass. 


BOVISTA& DISCISEDA (Tumbling Puffballs) 


Smalt or occasionalLy rntduim-sizod puffh&II& found mostty ingrmsy or open arens. FR U i l ING 
BODY more or less rotmd to same * hat fJ&tteued or irrcgulair; pc rid lunt i wo-laye red. r upluring 
to fortn a large mo ut h a[ thc t op f Bo viste). Or ofte n r up! uri ng basa Uly ( Disciseda); inner foyer usually 
thin and papt ry when mature ; nuler laver usually iaektng dis tinet Sptftes or narts, persistent in 
DiStiseda, disappearing m Bovista. STERIL h BASF typkally absenl or rudimentary. SPORE 
MASS firm and while betomingpowdtryand brown toydlowish, Spores mund loovalorelliptical, 
minuts; ly warted or spiny or smooth, øftcripcdieellau:. Capi] litium present, typically branched. 

THESE small (marble- tu baseba 1 1 -s ized) puffballs usually lack the sterile base charac- 
teristic of Lycoperdon and are smaller and/ or smoother than most Calvatia species. In 
old age they often break loose from the soil so that the thin, lusirous, papery spore cases 
tumble about freely in thc wind. 

Bo vista species release their spores through an apical pore or large mouth, and are 
probably the most common puffballs of our lawns and pastures. Dm isedo, on the uther 
band, is as rare as it is bizarre, in the most common species, D. candida * the tough outer 
perid mm split s aro und its “equator*' and the papery inner layer ru pi ures basa I ly, then 
the spore case breaks loose and flips over so as to rcscmblc an acorn in a cup, 

Bovistas are edible when firm and w hite inside, but are bland at best and bitter a t worst. 
Discisedas are too rare to be of food value and are not normally found until Ihey are uld 
and powdery. One representative of each genus is described here. 

Key to Bovista & Disciseria 

I . Outcr layer of peridium (skin) persistem, often inerusted with sand or dul partic les and often 
forming an ae om I i ke cup aro und the inner layer, spores ty pie al ly released through a small 

pore or tear at maturity; nol common D. candidaSe otheis, p. 69b 

1. Not as above; outer layer of peridium nol persistent, or if persistent then lypically ruptunng 


radially or founing a large mouth at top of spore case 2 

2. Fruiting body bnght ycllow to golden-orange when young B. colorata{sze ft plumhea, p. 697) 

2. Nol as above j 

3 . F ruit ing b od y t y pie a 1 ly b u ried i n gr ou nd e Kcepi for the a pc* or m outh , even at ma t uri ty . 4 

3. Notas above (but f ruil i rig body may be buned or half-buncd when very young) 5 


4. Outer peridium often persi sting for a long ume; Found in grass orprai ries in norlh-central United 

States and Canada G 'astrosporium simple x 

4. Not as ahove; found mainly in eastem North America under trees, along roads, in bare soil 
and waste pJaces, etc. , B, mtnor ( see B. plumbea. p. 697) 
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Sterile base present . B, dakoten.se ( see B. plumbea. below) 

5 Sterile base absent or rud i men tary 6 

6. Fruiting body small, wnh crowded s pi nes and scnrf uhen young, rupturing through an apical 
pore at mat u ri ty; usually cl nslered or den se ly greganous . (see Lycoperdon & Allies, p. 690) 

6. Not as above; 1 rutting body smooth or with small warts or gra miles when young . . * 7 

7, Fru i tmg body small (les s than 2 cm broad} and ro und, but usually with a narroued or pine hed, 

rooting base; rupturing through an apical pore at maturity 

. . . . , B. pusil ta & B. tongispora (see B. plumbea, below) 

1\ Not as above; usuaEly rupturing through a large mouth or tear at maturity fi 

S. Fruiting body typically 1 -3 (6) cm broad and attached to ground by a s mall patch of dirbbo und 
fibers when young . . B. plumbea & ot hers, below 

8, Fruiting body typically 3-9 cm broad, usually attached to ground by a small cord or “root” 

when young , 9 

9. Spore case typically dark brown to bronze-brown orcoppery when mature; c om mon in North 

America B. pila ( see B. plumbea, below) 

9. Spore case typically gray to lead-colored when mature, common in Eurasia, uncommon or 
absent(?)in North America . B nigrescens (see B. plumbea, below) 


Bovista plumbea (Tumbling Puffball; Tumble Ball) 

FRUITING BODY round or slighlly fktttened, 14 (8) cm in diameter, usually with a 
small patch of dirifheld together by fibers) at base. Outer layer of periditim(skin) white, 
smooth, felty, or with small flattened sea les, pecling a way or shrivelling up in age to reveal 
the smooth, papery inner layer which is blue-gray to purplish-brown or lead-colored in 
age and usually has a metallic luster, inner layer rupturing at the top to form a large 
circular “mouth." STERILE BASE absent. SPORE MASS white and firm at First, then 
yelløw-olivc and mosby, finally powdery and oltve-brown to deep ehocolate-brown. 
Spores 5-7 * 4-5 microns, oval or broad ly elliptieal to nearly round, minutely spiny lo 
near ly smooth, with a long point ed pedicel (“tail") 8-14 microns in len gi h. 

HABIT AT: Solitary, scattered, or grcgarious in grassy places; widely distributed and 
very common. In ourarea it fruits mainly in the fali and winter in pastures, year-round 
on lawns, golf courses, and ceme tenes. The thin, papery windblown spore cases can be 
found most any time. 

EDI Bl LITY: Edible when immature, but mediocre, It is bland, and a great many would 
be needed for a meaf 

COM MENTS: This paltry puffball is a common fungal feature of our lawns and pastures. 
In the immature stage it can be dis tingu is hed from Vascetlum pratense and other grass- 
Ioving puffballs by ils small size, smooth white skin, and absence of a sterile base, whilc 
older specimens are easily told by their lustrous, paper-thin spore cases. Å nother wide- 
spread c os mo pol i ta n species, B , pila , is slightly Iarger{3-9 cm in diameter) and attached to 
the ground by a small cord or “root.” It has a dark brown to bronze mature spore case, 
smooth apedicellatc(tail-Iess) spores, and grows in culti vated and manured soil as well as 
in grass and open woods, 1 have found it several times in our area, but it is not nearly as 


Bovista plumbea, immature specimens. This common small round puffball of lawns and pastures 
lacks a sterile base. Note the patch ofdirt-bound fibers below. B. pila(n ot i ti ust rated) is similar but 
shghtly larger and hasa motlike cord at the base rather ihan a patch of fibers. 



Bov is ta plumbea, mature spec imens Note metallic lustre> thin skin, and the targe mouth that is 
starting lo form ineaeh one. 

mime rous as B. plumbea . A not her larger species with a cordlike root, ih mgrescens , is 
lead-gray w hen ma ture and is of questionable occurrencc in N orth America. A cosmopoli- 
tan species, B. pusilta (-Lycoperdon pusillum), is one of our smallest puffballs. It is 
marble-sized and more or less round above and pinched below to a cordlike root. JtaJso 
lacks a sterile base and the sporesarenot pedicellate. Il usually gro ws in grass, bareground, 
vacant lots, sandy soif etc.; it is also known as B. califomica. Ot her smal I species include: 
B. longispora, similar to B. pusitla, bul with a siight sterile base and elhptical spores; 
B . leucoderma f rcddish- to bronze- brown when mature with a paich of fibers at the base 
when young, B. minor, rare, witha trash- ordirt-covered spore case, found in poor soils 
and usually developing underground; B. coiorata (-Lycoperdon cotoratum >, easily told 
by its bright yellow to golden-orange color; and i#, dakotense, one of the few members 
of the genus to have a sterile base (Jeading to confusion with Lycoperdon, but usually 
growing in grassy or open areas). None of these are worth eating. 

Disciseda candida (Acorn Puffball) 

FRXJJTING BODY round to somewhat flattened or irregular, 0.8-3 cm broad. Outer 
layer of peridium (skin) d ir t -i ner usted, composed of white mycelial matter thai iscottony 
when young but tough in age, mner layer minutely gra nulose or scurfy, pal lid to tan or 
grayish, formi ng a basal pore at maturity. Outer layer rupturing around its periphery, 
the upper portion retaining the inner layer (spore case) within it, and detachingand flip- 
ping over so as to resemble an acorn in its cup(thereby causing the pore to appearapical). 
STERILE BASE absent. SPORE M ASS white when very young, soon yellowish to olive, 
finally olive-brown to brown and powdery, Spores 3 .5-4,5 microns, round, minutely 
w arted, with a short stubby pedicel ("taiT)* 

HABIT Al: Sølitary or in groups in pastures and other grassy or open areas, along paths, 
in barnyards, etc, usually developing at or beneath ground level and then flipping over or 
breaking free to tumble about in the wind- Il is widely distributed, bul not common. It 
has been found in Southern California on sandy and grassy soil. In eastern North America 
il is sometimes found with Arachnion album(sce ihe key lo Lyco perda les). D. subterranea 
(see comments) has been reported from Washington, Colorado, and Wyoming. 

ED1BI LITY: Worthless — it is rarely found w hen white inside, and is insubsta ntialany way. 

COMMENTS; This peculiar puffball is easily told by its small size and acorn like mature 
fruil mg body. Other species: D. subterranea is similar, but has a grayish to bluish-gray 
spore case and larger spores, w r hile D , pedicellata has spores with long“tai!s," Several 
other species occur in sandy or exposed soil in California and the Southwest, but are rarely 
collected and difficult to identify becausethey are nol necessarilyacornlike. They have very 
thin spore cases (as in Bov is ta) thal usually retain ve stiges of Ihe outer peridium. Some 
of them are: D. ater, which has a blackish outer peridium; LI. lut cola, originally described 
from Lake Lahoe, California, with a yellowish to duli yellow-brown spore case; and D. 
brande gee i, a desert species with smooth spores. 
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CEASTRUM, ASTRAEUS,& MYRIOSTOMA 
(Earthstars) 

Small tci meihum-sijcd. rrmstly terre siria! f urtgi. FRLITING BODV roufid or flat tened »hen 
young < usuallv under gr o und in this stage), but at mat uri ty ihe outer watt (peridium) splitting irtto 
Sf vtral starlike rays h hu h tur i back (tind af len utide i } the spore case. SPORE CASE ( iimer ptrrE 
dium} smooth ot roughened, rupt uring through an apit at pt tre (Geastrum & Asiraeus) or through 
se verat pores ( Myriustoma). or irregutarty (Astraeusf SPORE MASS white when very young 
(uridergrnund), brownand powdery »hen mature STALK and STERILE BASE absenl. butspore 
case sometimes mounted on a pedicd Ohorl sialkj or pcdkels. Spores ro und arid warted or 
occasionally smooth- Capillitium present, branched in Astrac tu. unbranched in Geastrum and 
Myri&stoma- 


EARTHSTARS are modified puffballs in which the thick outer skin splils intoslarlike 
rays which unfold and often recurve, exposing the spore case (in ner skin) to the elements. 
Some pufTballs and eartbballs (e.g.* Sclerodemta geaster. Mycena&trum corium) rupture 
in siarlikc fashion, but only the earthstars have a discrete spore case intact within the rays. 

Some earthstars are hygroscopic; the rays o pen in wet wealher to expose the spore case 
to ramdrops, and then dose up in dry weather to protcct it, This phenomenon can be 
o b served at home by piaeing a c l osed -up earthstar in a shallow howl of water. If hygro- 
scopie, it will open up in a few mi nutes even tf it is a year or two otd! Earthstars are also 
aecomplished acrobats, coming in an amazing assortment of unorthdox and extra- 
ordinary poses. Geastrum fornicatum in particular is so prodigious a contortionist 
that it is difficuJt to find two that are alike, 

The earthstars are compriscd of three genera: Geastrum (-Geaster), Asfraeus, and 
Myriostoma. Geastrum embraces a sizable number of small to medium-sized, difficult- 
to-identify earthstars that rupture through a distinet apical pore and have small spores 
{typicaJly less than 7 microns long). Some Geastrums are hygroscopic, but most are not. 
Astraeus, on the ot her hånd, is always hygroscopic. It includes two species (one quite 
large) that rupture irregularly or through a large apical pore or slit, and have relatively 
large spores (typically more than 7 microns in diameter), The third genus, Myriosioma, 
includes a single rare species whose spore case is perfora ted by many holes (likc a salt- 
shaker) instead of just one. Most puffball pundits placc the latter two genera alongside the 
earthballs in thcSclerodermatalcs because of eertain microscopic features- However, they 
are grouped here with Geastrum beeause of their superficial simitarity. 

Fruiting body devdopment in Geastrum fornicatum, Earthstars resemble puffballs when very young 
(specimen at bottom left), but their outer skin splits mto rays and unfolds(bottom right), reveahng 
the inner skin or spore case(specimens at top). See p. 701 for anot her photo of this species. 
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Earthstars occur in a variety of habitals {pastures, woods, waste places, etc.), but like 
many of the Gasteromycetes, ihey are espedally prevalenl and diverse in and and semi- 
arid regions. The Southwest, for instance, is unusually rich in G eastmm species. They 
are real crowd pieasers, but have no eu li na ry value because of their tough or woody 
texiure * S c ve ral earlhstars are deseribed and/ or keyed out here, but in the case of Geas- 
trum , they represent only a fraction of the total number. 

Key to Geastrum, Astraeus, & Myriostoma 

I . Spore case typiealiy rupturing irregularly or through a single apieal pore ( moulh at top) . . 2 

1. Spore case typiealiy with more than one ( usually se veral) pores at maturity IK 

2. Rays distinetly hygroscopic (Le,, folding over the spore case in dry weather to protect it and 

unf olding when moistened); spore case usually sc$sile(#røl seated on a short s talk) 3 

2. Rays not hygroscopic; spore case may or may not be scated on a shori stalk , , , 7 

3. Fruiting body 5-1 S cm or more broad when ex pand ed; spore case 2.5-5 em broad, rupturing 

irregularly (Le,, nol forming a distinet pore) ... Astraeus pier idis, p. 706 

3. Fruitmg body somalier and / or rupturing through an apieal pore or stil 4 

4. Spore case roughened by numeious parlides; apieal pore olten irregular or pooriy defined or 

merely a slit; underside (extenor) of rays often with black ish f i b ri Is; spores over 7 microns 

in diameter Astraeus hygrometricus, p. 705 

4. Nol wilh above features; apieal pore usually well-defined and spores less than 7 microns . . 5 

5 Apieal pore { mouth) with d istinet radial grooves . , . 

Geastrum drummonditik. others (soe Astraeus hygrometricus, p. 705) 

5 Apieal pore not grooved {but may be fibriliose) , 6 

6. Apieal pore fibriiløse . Geastrum mammosum & o t her s (see Astraeus hygrontemem. p.7Q5) 

6 , Apica l p o re m ore o r less na ked . . Geastrum florijorm e ( see A s trueus hygrometricus* p . 705 ) 

7. Spore case mounled on a dislinel pedieel (shori stalk) . , 8 

7. Spore case sessrle ( stal k Jess) or nearly so 15 

8 . M o uth ol spo re case "'bea ked " { i .e . , f or m i ng a raised e one), I he beak lo ngi 1 ud i nally groo s ed 9 

8. Not as above; mouth not beaked, or if beaked, then nol grooved 11 

9. Pedieel wilh a dislinel collar around base of spore case 

Geastrum striatum (see G. pectinatum, p, 702) 

9. Not as above 10 

10. H Bcak" long; pedieel also long (2-6 mm) and siender Geastrum pectinatum. p. 702 

10. Not as above Geastrum nanum & olhers (see G. pectinatum. p. 702) 

1 1 . Fruiting body small, typiealiy less than 3 (4) em broad when expanded; spore case typiealiy 

3-10 mm broad 12 

1 1 Fruiting body larger. typiealiy 2-6 cm or more broad; spore case typiealiy I -2.5 cm broad 13 

! 2 . F ru i t i ng b ody us ua I ly with 8 - 1 2 rays Geastrum minimum ( see G. / vrnicat um . p. 70 1 ) 

12. Fruiting body usually with 4-6 rays ...... Geastrum quadrijidum (see G. fornicatum, p. 70 1 ) 

13. Fruiting body with 4-5 (6) rays (but the tips may split) t hat are usually aitaehed lo a “cup’" of 

tissue, mycelium, and debris, fruiting body poised on the tips of its rays when mature; apicai 
pore or mouth more or less same eolor as rest of spore case . . . Geastrum fornicatum, p. 701 
1 3 Fruiti ng body usually wdh 6- 1 2 rays T or if with fewer rays then not as above 14 

14. Mouth area usually delimitcd ( set off from resi of spore case), sometimes pater incolor than rest 

of spore case Geastrum limbat um (see G pectinatum. p 702) 

14. Mouth area not clearly del United Geastrum rufescens (see G- pectinatum . p. 702) 


’Capiain Charles Mdlvaine,as usnakcastsadissenling opinion, sayingoMsreafra hrgroinrfrrmt'" when yo ung** 
it U, when cooked, soft artd ertamy inside. I he ouler part is tough and semi-gluimous hui of plcasamteiaurc. Il 
has nol a marked flavor, bul makes a succulenl dish/'(Does this make any sense lo you?) 

**lmmaiure tanhsiars are not commonly found because l Key' re mconspkuous and olitn develop undcrgroimd 
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15. Fleshy tipper (inner) laycr of rays often brcaking away to form a broad cup or saucer aro und 
the base of spore case . . Geastrum triptex, p. 703 


15. Nol as above; spore case not scated in a saucer 16 

16. Mouih area sharply delimited (Le., with a circuhir zone around il) 17 


16. Mouth not sharply de limit ed Geas£rumfimbriatum{scc G. saccatum, p. 703) 

17. M o ufc h wi th d isi j net rad ial g roo ves Geastrum campestrc ( sce Astroem hygrom efric us, p. 70 5 ) 

17. Mouih notgrooved, but often silky-fibrillosc Geastrum mccatum, p. 703 

18. Spore case mounted on se veral pedieds (short stalks) Myriostoma coliforme , p. 704 

18. S pore case ses si I c ( stal k U? ss) Geastrum pluriosteum ( see Myriostoma coiiforme, p. 704) 

Geastrum fornicatum (Acrobatic Earthstar) 

FRX'ITING BODY round or flattcncd when youngand inerusted with debris, the outer 
wall (perid mm) then splitting into 3-6 (usually 4 or 5) rays whichpeel back and under until 
thcy’re more or less ercct. Mature fruiting body 3-6 cm broad and 5-10 eni high, usually 
poised on the pointed tips of ils rays, the Lips joined lo a concave mycelial mat or^ctip'* 
which has a grayish interiør and debris- inerusted exterior and may be broken into rays 
itself RAYS nol hygrøscopic; underside usually smoolhand lan to brown; uppersurface 
ehocolate-brown lo dark brown or nearly blackish, bul pceling offin patches to reveal the 
smooth, paler brown or tan undersurface. SPORE CASE 1-2.5 em broad, round or 
somewhat llattened to urn-shaped* mounted on a pcdicci (short stalk), often with a 
compressed collar underneath it(at the top of the pedieel); surface brown to dark choco- 
late brown, finely vel vety; rupturingat the top to form a fairly large, irregularly torn or 
lacerated pore SPORE MASS ehocolate-brown to blackish-brown and powdery at 
ma tu ri ty. Spores 3-5 micrøns, round, warted. 

HABITAT: Scattered lo densely gregarious in humus under trees, on rubbish, around 
stables and other waste placcs, etc.; widely distnbuted, bul apparently rare excepi in 
Southern California and the Southwest, where it is quite common. In our area I have 
fbund il in only onc locality — under oaks where there is run-off from a bathing area for 
horses but il fruils there by the hund reds and can be found every month of the year. In 
Ncw r Mexico it is quite common under juni per 

Geastrum fornkatum, mature spccimcns pcrchcd on the tips of their rays. Note how the rays peel 
in patchcs and how the spccimens at lefl are firmly attached to a mat or cup of mycelium and debris. 
See p. 699 for another photograph of ihis acrobatic species. 
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EDIB1L1TY; Inedible, but makes an extraordinary ornament or conversarion piece(it 
is easily dried). 

COMMENTS: One of the most distinclive of all fleshy fungi, this earthstar is a true 
pleasure to find. Mature ind i vid uals defy description, but look something like a cross 
between a flat tire and a ballet dancer. The tendency of the rays to stand erect on their tips 
(like a ballet dancer) plus the membranous mycelial cup (“flat tire”) to which theyYe 
attached are the principal fjeldmarks. Because of the likeness to a human figure, it 
was na med Fungus anthropomurphus when first described in 1688. Specimensaresome- 
times found with only one or two “arms” extcnded, as if they were putting out tentative 
"feders" before committing themselves completely{and irrevocably) to exposure. Other 
species: G. quadrifidum (also called G , coronatum) is a similar but somcvvhai smaller 
species with a well-defmed, conical mouth that is paler Ihan the rest of the spore case; it is 
also equipped with a mycdial “cup” and is wide ly distributed. G. minimum, which may or 
may not be a diminutive form of G. coronatum * has 8-1 2 raysand usually lacksa mycdial 
cup; it occurscom monly in IheSouthwest underpi nyonandjuniper Fo rother species with 
a pedicel beneath the spore case, see G\ pectinatum. 

Geastrum pectinatum (Beaked Earthstar) 

FRUITING BODY round to flattened when young, the outer wall (peridium) then split- 
ting into 5-12 rays ( usually 6-1 0) which peel back and under or stand upnght;3-6 cm broad 
when expandcd. RAYS not hygroscopic, copiously incrusted with mycdial matter and 
debris on underside (exterior); upper surface brown to grayish-brown, fleshy, cracking 
irregularty or flaking off as it dries, revealing the smooth undersurface, SPORE CASE 
0.5-2 cm broad, round to somewhat urn-shaped, mounted on a prominent pedicd; sur- 
face more or less smooth, lead-colored to purple-brown, but often appearing paler from a 
hoary sheen; underside sometimes striate or grooved near the pedicd; ruptunng to form 
a prominent apical pore that is bea klike (more or less conical) and strongly grooved or 
furro wed longitudinatly, Pedicel siender, 2-6 mm long, sometimes with a collar or ring 
around its middle or base. SPORE MASS brown and powdery when mature. Spores 
4-6 (7) micro ns, round, warted. 

HA BIT AT: Solitary or in groups in humus under Irees, especiallyconiferssuchasjuniper, 
or less commonly in the open; widely distributed but not common, fruitingafterrainsbut 
persisring for weeks or months. I have found it (or something verysimilarjm New Mexico. 

ED1B11JTY: Too tough to be edible. 

COMMENTS: The prominent pedicel and “beaked” mouth of the spore case dist inguish 
this earthstar from most others, The rays are not hygroscopic, and their tips are not joined 
to a mycelial "cup" as in 6\ fornicatum. Other earthstars with a pedicd and grooved 
mouth ind ude: G, strint um {G, hryantii), similar but typically wilh a prominent collar 
at the base of the spore case(where it meets the pedicel); G. nanuni (- G schmidelii), also 
similar but mueh smaller (up to 2,5 cm broad) and more common, with a shorter“beak" 
and a short, thick pedicel; G. smithii, common in the Southwest, with a flattened -conical 
mouth seated in a well-defmed, depressed area; and G. xerophilum, also common in the 
Southwest (but usually growing in the desert), withashort pedicel(ifany)and agranular 
spore case. Two species witha non-grooved mouth should also be mentioned: G. limbatum 
is a medium-sized to fairly large species with a well-defined fibrillose (but not grooved 
or beaked) mouth and 6-12 rays (more than G fornicatum — see photo on p. 703 ). Itcomes 
in a striking dark brown to black version that is common m the Southwest, and a paler 
(pinkish-buff to brown) form that is more widely distributed. G", rufescens, on the other 
band, has a pøorly-defined, often frirtged or torn mouth and a short or indistinct 



Left Geasirum iimbatum (see comments under G. pectinatum). Note the rmmerous rays and the 
pedicel (short stalk} below spore case. Right Geasrrum tripiex ; mature specimen. The “saucer" 
ar o und the spore case is distinctivc. 

pedicel. It is fairly large (5-10 cm broad) and j$ more common in eastern Nor Ih America 
than in the West. AU of these are better eyed ther f ried. 

G eastrum tripiex (Saucered Ea rt hs tar) 

FRUITING BODY round to flattened or buihlike when young, the ouler wall splitting 
at mat u rily intc»4-8 rays which unfold and then hend under the spore case; 3- 10 cm broad 
when expanded. RAYS not hygroscopic, usually free of adhering debris on underside; 
upper surface with a rather thick, fleshy, pinkish to tan or brown Jayer that cracks into 
patches, the central region usually breaking lo ose to form a broad cup or saucer aro und 
the spore case, SPORE CASE 1-3 cm broad, round or flattened, sessilc ( not mounlcd on 
a stalk); pale to dark tan, grayish, or even reddish-brown, rupturing through an apical 
pore which is often paler, slightly raised, and radially fibrillose. SPORE MASS deep 
brown lo smoky-brown and powdery when mature. Spores 3.5-4J micro ns, round, 
warted. 

H ABITAT: Solitary or in groups in forest humus and under trees (usually hardwoods); 
widely distributed and common in some regions. I have found it only twice in our area 
(in the fali and winter), but have seen large fruilings under aspen in the Southwest, 

EDiBILITY: Supposedly edible when immature (white inside), but like all carthstars, 
r arely found in thal stage, and loo tough and fibrous to eat when older, 

COMMENTS: Also known as G. indicum t this relatively large, attractive earihstar is 
distinguished by the shallow c up or “saucer" that often forms around the base of the spore 
case. There seems lo be a great deal of variation in the cxtcnl lo which the fleshy upper 
surface of the rays cracks, and those which dorft crack and lack a saucer can beconfused 
with G. saccatum and G. fimbriatum (which, however, are often smaller). For other 
relatively large, non-hygroscopic earthstars, sec comments under G . pectinatum, 

G eastrum saccatum (Sessile Earthstar) 

FRLTTING BODY round, flattened, or bulblike when young, the outei wall splitting 
at maturity into 4-8 rays which unfold and then bend back under the spore case; (1 .5) 2-5 
cm broad when expanded. RAYS not hygroscopic, rat her rubbery when fresh, relatively 
clean and buff to pale tan on underside; upper surface fleshy, paltid becoming pate tan, 
pinkish, or ochrc-brown; so mc ti mes cracking. SPORE CASE 0.5-2 cm broad t round to 
somewhat flattened, smooth, sessile (without a stalk or pedicel), papery, pallid to buff, 
duli grayish, or brownish; rupturing through an apical pore that is often paler in color 
and set off from the rest of the spore case by a circular line, ridge, orgroove; pore usually 
raised and fibrillose. SPORE MASS brown and powdery when mature. Spores 3,5-5 
microns, round, warted. 
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Left Geastrum saccatum Jacks a pedicel and “saucer," but features a circular zone around the pore 
al top, The rays often bend under the spore case as shown in photo al right, Hight: Geostrumfim- 
briatum resembles G. sQccaium* but Jacks circular zoncfscc comments under latter species). 

HABITAT: Solitary, scattered, or in groups in humus under trees (es pecially conifers), 
in woods, or occasionally in the open; widely distributed. This species and G.fimhriatum 
(see comments) seem to be the most common Geastrums in our area. They fruit mainly 
m the fali and winter, but persist for weeks or mont h s without decaying. 

EDIBILITY: Inedible in the mature State in which it is usually found, 

COMMENTS: The spore case in this species has neither the pedicel (short stalk) of G * 
fornicatum and G. pectinaium, nor the saucer of G. triplex, and the rays are not hygro- 
scopic, There are several si milar species, incJuding: G . fimhriatum f-G* sessile), often 
slightly dark er, with a torn or fringed apical pore that is not set off by a circle, usually 
growing under trees and widdy distributed; and G. rufes i rens and G. xerophilum, both 
of which may have a slight pedicel (see comments under G, peetmatum for more details 
on these species, and also note the hygroscopic Geastrums discussed under AstraeUs 
hygrometricus, most of which lack a pedicel). 

My riost oma coliforme (Saltshaker Earthstar) 

FRUITING BODY round to flattened when young, the outer wall (perid i um) splitting 
into5“I4 pointed rays which open out; 2-12 cm broad when expanded, RAYS not hygro- 
scopic; more or less smooth on underside (ex te rio r), but often covered with diri near base; 
inner(upper) surface with a brown tocinnamon fleshy layer that weathersorpeelsaway, 
reveaiing the paler (bufQ undersurface. SPORE CASE 1-5 cm broad, round tosomewhat 
flattened, usually mounted on several siender, short, sometimes inconspicuous pedieds 
(columns); surface minutely roughened, brown to silvery-brown or grayish in age, rup- 
turing through several to many mouths or pores, mostly on the upper portion (the number 
of mouths often corresponding to the number of pedieds). SPORE MASS powdery and 
brown at maturity. Spores 4-6 microns, round, warted, 

HABIT AT: Solitary or in groups in sandy soil, sometimes under trees, fruiting after 
heavy rains but persisting year-round; widely distributed. It is usually listed as rare, but 
is not uncommon in New Mexico, where I have seen it in the summer and falL 

EDIBILITY: Not edible. 

COMMENTS: This f ungal rarity can be recognized with da rity by its saltsha ker-like 
spore case mounted on several short columns. Most taxonomists place it alongside 
Astraeus in the Sclerodermatales bccause of ccrtain microscopic features. Geastrum 
pluriosteum is a rare south western earthstar that forms one to several pores on a siaikless 
spore case. 
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Astraeus hygromet ricus, mature specimens. Ten minutes before this pictune was taken, the fully 
cxpanderi individ uals were curled up intotight*Tists T ' Like the one in foreground, However, a quick 
"bath" eaused the’Tists" to unciench, Note the roughened surface of the spore case. 

A straeus hygromet ricus (Hygroscopic Ea rt hsta r) 

FR LIT IN G BOI>Y round to flaitened when young, the outer wall splitting at maturity 
into6-15 pointed rays; 1-5 (K) cm broad when fully expanded. RAYS hygroscopic (un- 
folding in wet weatherand closingup over the spore case in dry weather), often unequal in 
length, tough and leathery when moist, hard when dry; underside (exterior) li br i Ilose, 
usually with adhehng sand and sometimes with black hairlike threads(rhizomorphs) at 
base; upper surface (interior) at first smooth, but often developing numerous cracks, 
pale tan darkening to brown, gray, or blackish-brown. SPORE CASE 0.5-3 cm broad, 
round or somewhat flattened, sessile (without a stalk), thin and papery; surface whitish 
to gray is h or brownish and roughened by partic les (and/ or fine ly ret icu late); rupi u ring 
at maturity through an irregular or poorly defined apical pore orslit. SPORE MASS 
brown to cocoa-brown and pow r dery when mature. Spores 7-! I microns, round, finely 
warted. 

HABIT AT: Solitary, scattered, or gregarious in old fields, sand or sandy soii, pastures, 
roadsides, waste places, etc.; w'orldwide in distribution. It grows from sea level to above 
timberlme, from verdan t pastures to desert wastelands. In our area il fruits mainly in the 
fali, but the toughf ruiting bodies persist for months wit hout decayi ng. I have seen h und reds 
of spiderlike fruiling bodies in Arizona under pinyon pine, but when the weathered* 
blackened outer skins (rays) are found without their spore cases* they look like old lire 
patehes. 

EDI BI LITY: Indisputably inedible because of its toughness. 

COMMENTS: This veritable barometer is the most theatrica! of all the earthstars. A few 
minutes’ immersion in water will open up old, dried-up specimens that seem as tightly 
closed as clenched fists. It is distinguished from A . pieridis by its smaller size (bul see 
comments under that species), There are also sevcral hygroscopic species of Geasirum 
that have spores iess than 7 .5 microns in diameter. They grow r mainly in arid climatesfe^g., 
the deserts of the West), but a few are more cos mop oli tan. Several of these Ceast rumscan 
be distinguished from A . hygrvmetriem by the presence ofa prominently groo ved apical 
pore* e.g, , G, drummondii, with a gra nular spore case; G, umbilicatum, with a smooth 
spore case; and G, ceimpestre, with a roughened spore case and sometimes a short pedicel 
(stalk). Others have a fibrillose or fringed pore, e,g., G", mammosunu especially common 
in the Southwest under pinyon and jumper; G\ recoltigens, very si milar, but found in sand 
or waste p Laces; and G\ arenarium, also in sand or deserts, but oniy slightly hygroscopic. 
Still others have a naked mouth (merely a puncture or slit) like that of Æ hygrometricm. 
One of these, G flor (forme (-G. delicatus) is widely distributed and occurs in o ur area, but 
can be separated fromA hygromet ricus by its smalt (up to 1 .5 cm broad), smoother spore 
case and smaller spores. 
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Astraeus pteridis, mature spcctmeiL This species is much largcr than A. hygrometrkus and often 
has a more pronounced cra^y-qmH pattern on its rays. Note how the spore case disi ntegrates irregu- 
larly. {Joel Leivick) 


Astraeus pteridis (Giant Hygroscopic Earthstar) 

FRUITING BO DY round or somewhat flattened whcn young, the outer wall then split- 
ting into 6 or more rays; 5- 1 5 cm or more broad whcn fully cxpanded . R AY S hygroscopic 
(unf olding in wet wcather, closing up over the spore case ind ry wcather), thick(5-6 mm), 
tough and leathery becoming hard or woody when dry; exteri or (underside) with a thin 
coating of matted brownish fibrils which may or may not wearaway; upper $urface(in~ 
tenor) often conspieuously cracked or fissured transversely to form a checked pattern; 
tan when fresh(but dark brown in the cracks), darker overall in age (but weathered speci- 
mens sometimes whitened), SPOR E C ASE 2 .5 -5 cm broad , round or somewhat flattened , 
ses sile ( not sea t ed on a stalk); at lirst roughened, veined, or librillosc, but soon smooth or 
merely roughened; grayish-brown to brown; rupturing irregularly in age, i,e., not Tomung 
a distinet pore* SPORE MASS dark brown and powdery when mature. Spores 8-12 
micro ns, round, warted. 

HABIT AT; S oli iary, wide ly seattered, or in groups on ground, usually along roads, rail- 
road tracks, in wastc p la ces, o Id fields, etc., but sometimes in woods; known on ly from 
western North America, in ourarea it is fairly cømmon ycar-round. 

EDI BI LITY: Much too leathery or woody to he edible. 

COMMENTS: The thick rays which are frequently checkered likea crooked crossword 
puzzle plus the large ske and irregular rupturing of the spore case distinguish this im- 
pressive species from its more mundane CO usi n, A. hygro metricUs, and other hygroscopic 
earthstars, However, the two species seem to intei grade in our arca (c.g., you can find 
fairly large, uncheckcred specimens), and consequently some earthstar authorities “re- 
duce” A. pteridis lo a variety of A. hygrometrkus. For some mexplicablc reason, the 
f ru cl if ica tio ns rem i nd me of “ t ri b b le s’ 1 - t hose So va b le b u t re le n t les si y p ro) if i c c rea t u res 
of “Star Trek” renown. 
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Medium-sizcd to fairly large fungi found in humus, soil, sand, or on rouen wood, KR Vil INC 
BO DY mort or Jess rouncl to oval. Jo bed. or wilh a stemli kt base; mptunng irre gular] > in old agt 
or splitting into starlike rays or Børnetimes formingan apical pore ørtear. PC RI Dll M usually 
oøt-laycred and typically thick t tough, and rigid when fresli; smooth or wnnkled or with scales* 
typically yellowish to brown butsometimes whilish. STERIJ.E BASE ahseru bui a st&lklikt base 
compøsed øf tough mycelial fibers ofien presem. SPORE MASS initially while and very firm, 
but in most case? soon hecøming gray io pvrple-hlack (s orneti mes marhled with paler ve i ns) end 
remaining firm, then evcntually becoming powdery and sørmelimes broener. Spores more or leas 
round, spiny and. ør-retkulate, nat home in a hy menium. CapUiitium absenl ør rudimentary. 


ALSO known as the thick -skinnetf or hard-skinned puffballs, the earthballs superficially 
resemble the true puffballsf Ca/vafia, Lycoperdon, etc.), bul differ in se ve ral fu nda menu! 
respects. Their peridium (skin) ia typically hard (rindlike) when fresh and tough or 
leathery in age, and the spore mass becomes colored (usually purple-gray to black) at 
an early age while remaining firm. In the puffballs, on the other hånd, the peridium is 
often thin and papery in age and the spore mass becomes saft or mushy as it ripens 
(darkens). There are other differences as well. In Sderoderma there are no specializcd 
threadlike cells(ca pillitium) in the spore mass,theexteriorof the spore case lacks thespines 
or soft particles found in many puffballs, and there is no sterile base, thougha stal klike or 
rootlike mass of tough mycelial fibers is often present. These differences have led most 
taxonomists to group the Sclerodermas in a separate order, the S c le rode rma tales, along 
with se ve ral other genera such as Pisoli t hus. 

As their name implics, earthballs are often buried or partially buried before maturity, 
leading to possible confusion with the false trufTfles (Hymenogastrales Si Allies). The 
spore mass, however, becomes powdery in old age and the thick, tough peridium is dis- 
tinctivc. The deer truffles ( Elaphomyces) also have a thick peridium, but tend lo grow 
deeper in the ground, laek a distinet basal point of attachment, and bear their spores inasci. 

Sclerodermas are common and ubiquitous, but are not as conspicuous as the true 
puffballs. Their n o mene lat ure is very confused. Over 150 species have been d esc ri bed 
but in a 1970 monograph, Gasion Guzman condenses them into a mere 21 widespread, 
polymorphic species. H owever, even with only 2 J species to choose from, Identification is 
difficult without a microscopic examination of the spores. The genus is divided into three 
u seciions'’ based on whether the spores are echinulaie(spiny), reticulatc (covercd witha 
net work of ridges), or a compromise between the two, and species in the different sections 
resemble each other cl ose ly. 

Many Sclerodermas are thought to be mycorrhizaL bul they can grow almost any- 
where — in woods or at their edges, under planted trees and shrubs, in sand and asphalt, 
along roads and tråds, on exposed hillsidcs, around old stumps, etc. In our mild climate 
they occur year-round, but seem to favor warm weather. Three representative species are 
described herefone from each M section”) and several others arediscussed. Sedetula. a rare, 
smooth-spored, underground genus possibly related to Sderoderma, is also keyed out. 

Key to Sderoderma 

1 . S pore mass ( interior) d ivided into large irregular chambers by tough cordlike veins ( which may 

turn into eoarse black mycelial cords at base); fruiting body 2-9 em broad, oval to cushion- 
shaped; ex tenor often pitted or split in age, whitish tograyish to olive-buff or yeilowish (but 
often blackening in age); spore mass black and powdery to slightly gdatinous when mature; 
spores 20-28.5 * 11-16 microns, smooth , w idesp read under western con ifers (es pedally in 

muuntains), but rather rare; usually grow ing underground Sedecula pufamata 

1 + Not as above; mature spores ornament ed; found underground or above; common ...... 2 

2. Fruiting txidy growing underground, typically without an obv ious basal point oi attachment to 

substrate; peridium (skin) sometimes marbled in cross-section; spores borne inside asci (but 

asci soon disintegratmg) (see E iaphomyces, p. 862) 

2. Not as above; fruiting above the ground, or if underground then usually w ith an obvious base or 
point of attachment; peridium not marbled in cross-section; spores borne on basidia 3 
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3. Perid ium (skin) very thick (3-10 mm), rupturing into siariike lobes in uld age; fruiting body 
medium-sized to large; spores partially reticulate S. gejster & others. p. 7 10 

3. Not as above; eilher pendium thinner (averagmg \ -4 mm) or not rupturing into starlike lobes; 

fruiting body fair ly small to medium-sized ( rarely large) * . 4 

4. Fruiting body with a iong“stalk" composed of tough strands and fibers that totals at least half 

(and usually th ree-q uarters) of the fruiting body's total height; spores ret icu late; found in 
sand dunes or sandy sod S . maerorhiion(see S . atnnum, below) 

4. Not as above ("stalk” if present shorter and / or habitat different) 5 

5. Pendium (skut) covered with prominent inheretu rosette- like scales (i.e.» each scale often with 

a central watt); widespread, but especially common in fore$t$($ee Color Plate 190) 6 

5* Not as above; peridium typically smooth (at least when young) but often becoming fissured 
or c rack i ng and peeling to form scales in age 7 

6. Peridium (skin) r at her thin ( typically less thanl mm), usually ru pt uring ilt old age through a pore 

or stit at top; spores spiny S. verrueosum & S. arealatum ( see S. cilnnum, below) 

6 Peridium fair ly thick (usually 1-4 mm), rupt uring into lobes in age or form i ng an irregular 


pore; spores ret icu late . . S. dtrinum, below 

7. Spores spiny but not reticulate S. cepa group, p. 709 


7 . S po res ret icu late o r pa rtially ret ic ulate S. bo vista & o the rs { see S . cepa group, p. 709 ) 

Scleroderma citrinum (Common Earthball) Color Plate 190 

FRUITING BO DY 2-10 (12) cm broad and 2-6 cm high, round or somewhat flattened, 
the underside often with a s te ml i ke base composed of rid ges, mycelial fibers, and / or 
adhering debris, eventually craeking into lobes to form an irregular pore, the lobes not 
normally bending outward or unfolding appreciably. PERIDIUM (skin) hard and fairly 
rigid (rindlike), 1 -3 mm thick, white when sectioned but usually stainingpinkish(if fresh); 
surface yellow-brown to dingy yeJJow to ochre or tan and cracked or arranged into 
prominent, inherent scales which often have a smaller, central wart. SPORE MASS 
white when very young, soon gray to purple-gray with whitish veins often ru n ni ng through 
it, then dark purple-gray to purple-black or black and still solid and firm; eventually 
becoming powdery and blackish-brown. Spores 8-13 microns, ro und, strongly reticulate. 

HABIT AT: Solitary, scattered, or in groups or dumps on ground and rotten wood, 
usually in forests but sometimes in gardens or in sandy or dist urbed soil; wid esp read and 
the most common of all Scleroderma species. Although it is more typically a northern 
than a Southern species, I have seen enormous fruitings in the Great Smoky Mountains 
of Tennessee. In our area I have found it in a garden in October, but it is rare—at least 
in comparison to other species. 

EDI BI LI TY: Poisonous! If caten raworconsumedin quantity it causes nausea, vomiting, 
diarrhea, and even chilis orcold sweats. Nevcrtheless, it has been used by s orne unserupu- 
lous ind i vid uals to adulterate truffles 

COMMENTS: Also known as S. auranliun j and S \ vulgare t this earthball is easily 
recognized by its scaiy, yellow-brown, rindlike skin that tends to stain pinkish when cut, 
and the purple-black spore mass (see color plate). It might be mistaken foran edible puff- 
ball, but is only rarely found while still white inside. The scales often looked em bossed 
(i.e , with a central wart), a character that hdps distinguish it from scaiy specimcns of 
S cepa. $. bovis ta. etc. (see comments under S. cepa). Other species: £. macrorhizon has a 
long “stalk M composed of tough strands and fibers and grows exclusively in sand (often 
in sand dunes!) It is widely distributed in northern latitudesand has spores similar to 
those of S. citnnum r but shghtly larger. S. verrueosum and S. arealatum ( S. lycaper *■ 
doides) are smallish species with a chin (up to l mm thick), dclicately scaiy peridium that 
usually ruptures in oid age through an apical pore or tear. Both have spiny rather than 
reticulate spores, and a stalklike, fibrous base, and are widely distributed under hard- 
woods or sometimes conifers. (in 5. verrueosum the spores are 7-1 1 microns in diameter; 
in 5. areolatum they are 10-18 microns.) 




Scleroderma cepa group Note ihick, relatively snnooth skirs and dark (purplt-black) interior when 
young. Also note how the older specimen at right is bog inning to split open. Tbese spec imens s t Hined 
burgundy when rubbed, especially near base(staimng is visible in middle specimen). 

Scleroderma cepa group (Smooth Earthball) 

FRL1TINC BODY 1.5-8 (10) cm broad and/ or high, more or less round to somewhai 
flattcned or lobed (often broader Ihan il is high), the underside often — but not always — 
with a rootlike or stalklike base made up of tough mycetial fibers and adhering debris; 
eventually rupturing irregularly or splitting at the top into lobes which may peel back 
slightly, PERIDIUM (skin) hard and fairly tough (rind li kc) when fresh, 1-3 mm thick, 
whitc in cross-section bul often staining reddish-pink lo vinaceous when cut (if fresh). 
Surface whitish nr pallid, soon becoming buff, yellowish, straw-colored, or brownish, 
often stainirtg reddish or vinaceous when rubbed (especially the underside), then dis- 
coloring brownish; smooth when young, often becoming areolate (cracked to form scales) 
in age or where ex p osed to light (especially on top). SPORE MASS white and very firm 
when young, soon becoming black or purple-black (sometimes with paler veins) while 
remaining firm, then evcntually becoming powdcry and somew r hat paler or browner 
Spores 7-12 micro ns, round, s pi ny but not at alJ reticulatc. 

HA Bil AT: SoUtary, scattered, orgregarious under trees (both hardwoodsand conifers), 
in woods or culli vated areas, along roads, in gardens, lawns, etc.; w idely distri buted. 
In our arca this species and its numerous luok-alikes (see comments) are common year- 
round in a variety of habitals, but sccm especially prevalent under pine and oreuealyptus. 

EDIB1LITY: Poisonous! Chanterelle picker and Russula - kicker Bob Se liers of Santa 
Cruz, Califomia, ate a s mall piecc of S. laeve (see comments) under the im pression that all 
"puffballs” were edible. Twenty minutes later he broke into a cold sweat, felt nauseous, 
and slarted vomiting. After expelling the offender, he recovered quickly. 

COMMENTS: There arc a number of microscopically distinet Sclerodermas ihat wiil 
more or less flt the above description, Collectively they can be recognized by their pallid 
to buff or yellow-brown peridium that is initially smooth bul may crack into scales as it 

Scleroderma cepa group. \ hese specimens dif fer from those in above pholo in their more highly 
developed “siatk” compo.sed of tough fibers. Microscopically, however, ihey are mdisiinguishable. 
Left Fairly young specimen s. Right An older individ ual which has split into lobes or“rays * 
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is exposcd (the scales are not inherent as in S. citrinum), by their tough rindhke skin, and 
by their firm purple-black spore mass when young. Features such as the tendency of the 
peridium to stain rcddish when rubbed and the presence or absence of a^stalk^eomposed 
of mycelial fibers seem to vaty aceording to environmental conditions. Other species; 
S. flavidum is c ons ide red by some Scleroderma-sc h ola rs lo bc a form of S. cepa. Il is 
microscopically id ert tical, but does not usually bruise reddish and normally splits open 
i nto starli ke lobes whieh bend back to ex pose the spore mass. S. tæve closely resembles 
the “true" S. cepa * but has shghtly larger spores (9-1 5 microns); it appears to be the most 
common Sderaderma in our area. S. albidum is also similar, but has evert larger spores 
(12-17 microns). S , reae ¥ which fa vors and habitats and ru pt ure s irrcgularly, can be dis- 
tinguished microscopically by its partially reticulate spores (9-1 8 microns), S.floridanum 
also has partially reticulate spores, but is tropical and subtropical and ruptures stellately 
(i.e., splits i nto starlike lobes). Therc are alsofourfarflungScIerodermas with completefy 
reticulate spores: S. bovista, which sometimes develops hlackish spots or stains in old 
age and has spores 9.5-16 microns broad* S.fusctmt, which favorsconifers and has spores 
avcragmg 13 . 5 - 19.5 microns; S , hypogaeum ( -S . a remcola), a common vinaceous- 
Staining conifer-lover that often grows underground and has an unusually thick peridium 
and spores 18-23 microns broad; and& michiganense, which has sporesi i keÅ\ hypogaeum 
and often grows underground, but has a thi nner peridium and favors hardwoods. All uf 
the above species are widespread and vary considerabJy in size, form, andscaliness, and all 
but the latter species may stain reddish or vinaccous when bruised. They should be con- 
sidered poisonous until proven otherwisc. Also see the species listed under S . citrinum. 


Scleroderma geaster (Dead Man’s Hånd) 

FRUITING BODY 4-15 cm broad or high when closed, 12-30 cm broad whenexpanded 
(afterrupturing);atfirst round to oval (but ofte n so m ew hat f lalle ned or irrcgularly lobed),, 
eventually splitting into several( usually 4-8) coarse, irreguiar, thick rays which curl back 
in starlike fashion to ex pose the spore mass. PEKIDILMfskin) very thick (3-10 mm) and 
firm and tough when fresh; exterior whilish becoming yellowish, straw-colorcd, or 
brownish, roughened or somewhat hairy, often with adhering debris and often fissured 
or cracked into scales, especially in age; interior(upper side of rays) brownish becoming 
blackened and empty in old age; hase often attached to the soil by a mycelial “root” of 
tough fibers. SPORE MASS at first firm and pallid, soon dark gray to purple-black 
or black (and still firm), eventually becoming brown to dark brown or purple-brown 


Scleroderma geaster (~S* polyrhizon), mature but rather small specimens that have split into rays. 
Jn this stage they might be itustaken for old cup fungi, but usually cotitain traces of spore powder. 



Sc'Ieroderma geasier(-S. polyrhizon ). young specimens which haveyet to split open. Note how thiek 
the skin tit These were found along a road with Piso lit hus tinaorius{ p, 712). 

and powdery. Spores (5) 6-1 J ( 12) microns, round, with warts or spines that ofter form 
ineomplele lines or ridgesfi.e., partially ret ic ni ate), Pcridiumconiainingfew if any thiek- 
wallcd hyphae. 

HABIT AT; Soliiary, scattered, or in groups on hillsides, aiong roads, in ditches, poor 
soil, sand, asphalt, gravel, etc.; often buried or partially buried before maturity, lt is 
widely distributed and quite common in our arca, cspecially in sandy soil. It usually ap- 
pears in the fa II, but the thiek tough skins take a long time to dccompose. 

EDIBILITY: Poisonous? This is one fiesby fungus Pve nevet been tempted to cat! 

COMMENTS; The large size and tough skin that splits mto coarse, thiek rays arc the 
lelltale traits of this bi/arre fungus. lt is also known ( more correctly) as S. polyrhizon 
or S. polyrhizum. lt rivals Piso ti i hus timtorius (“Dead Man's Foot'’) for grotesque- 
ness. The two thrive in similar milieu— -asphalt, sand, poor soil, etc. and make a wcll- 
matchcd if not exaetly charmingcouple. It might be mistaken fora large cup fungus (e.g., 
San osphaera), but it usually has traces of the powdery spore mass to distinguish it. The 
rays lack the imact inner spore case characieristie of the carthstars, and therc may or 
may not be a stemli ke base of mycelial fibers, It can also be confuscd with Mycenastrum 
conum. but that puffball has a thiek whitc felty outer peridium and a smooth, purpie- 
brown inner one which splits i nto lobes at maturity, O ther species: S, texense (-S. fttr- 
furellutn) is a very similar, thick-skinncd species with a scalier( often shinglcd) exterior 
and thiek- wallcd hyphae in the peridium; it has a more so ut herly (tro piea fand subtropical) 
distribution butalso oecurson the westcoasl. S.jla\ commenis under the S. cepa 
group) also splits in siarlike fashian, but is muchsmallcr, witha thinner(about l mm thiek) 
peridium that is tawny and more or less smooth. 


FISOLITHUS & DICTYOCEPH ALOS (Oddballs) 

Medium-jii/cd to fairty large lerrestnal lungi fotmd mostty tn poor sod. FRU I UNG BODY 
variously ihaped al maturity, PER1D1U M vaiiously eolored and ruptunng if reguhrly m old age. 
STERILE BASE absent. bul a stalk often preseni. VOLVA absent fPisoiithus} or often present 
(Diciyotephatux). SPORE MASS at her cvmpased of numen tus smalt c ap sutes (per id toles) or 
divided up into numerous "edte" or ihambtrs; brcwn and powdery at maturity, the peridioles or 
“edr vtulls mostly tintin teg rat mg. Spores more or less round. warty or spiny. Capillitiuin absent. 


THESE two oddballs arc easily distinguished from puffballs and carthballs by the struc- 
ture of their spore mass. In P isoli t hus there are hundreds of small spore-containingcap- 
sules (peridioles) imbedded in the fruiting body, The peridioles disint egrate, however, 
so they are besi seen by making a lengthwise section of a fairly young specimen. The 
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fruiting body is internaily sticky when young, but at maturily it becomes crumbly and 
protrudes from the ground like a dusty stump, half-rottcd root, or bal! of dried-updung, 
Dictyocep halos is just as unsightly, but has a long, woody sialk. It is likely to be mislaken 
for a stalked puffbaJJ at first glance, but its spore mass is divided into numerous ^oells" 
or chambers. Most of the chamber walls disintegiate, but the lowermost ones can often 
bc scen after the spore mass has dispersed. In each genus there is a single variable species 
with a worldwide distribution. 

Key toPiso!ithus& Diely ocephalos 

I Fruiting budy with a tung, tough or wuody sialk; volva often present at base of stailt; spore mass 
c ham bered when young; fo und most ly in deserts ...... Diety ocephalos aftemiatu-s, p. 7 13 

1 . Fruiting body lacking a volva and true sialk ( but often with an elongated stal klike sterile base); 
spores borne in numerous len li Mike capsuics imbedded in upper part of fruiting budy (best 
scen when young), w id esp read in poor soils, along roads, etc. . Pisotithus ft net or tus, below 

Pisolithus tinetorius (Dead Man's Foot) Color Plates 185, 189 

FRUITING BO DY 5-30 cm or more high and 4-20 cm broad, at first round to pear- 
shaped, then ctub-shaped (i.e., usuatly but not always with a narrowed* rooting base or 
* l stalk”), finally breaking up in age or taking on the appearance of a large dusty root or 
stump; od or mild to aromatic or unplcasant, depertding on the age. SPORE CASE with 
a thin, brittle peridium (skin) that is variously colored (but usualty yellowish, purplish, 
olive-black, or brown) and often lustrous and soon ruptures irreguiarly or flakes away, 
U pper portion of frmti ng body containing hundreds of seedlike perid ioles which grad ually 
disintegrate, turning into a crumbly or dusty mass of brown spores (the disintegration 
process starts at the top of fruiting body and proceeds downward). Peridioles small (2-4 
mm long), elongated to oval or rircular, whitish to greenis h-yellow, yellow r , brownish, or 
vinaceous, at first imbedded in a sticky dark or blackish substance which dries out and 
becomes brittle or crumbly at ma tu rity. Løwer portion of fruiting body typically con- 
sisting of a fibrous, s ta l klike, persistent, sterile, rooting base which may have coarse 
greenish-ydlow mycelial fibers attached. VOLVA absent. SPORE MASS powdery when 
mature, dark brown to cinnamon-brown. Spores 7-1 2 microns, round, warty or spiny. 

HABIT AT: Solitary, widely scattercd, or in small groups on or along roads, in waste 
p laces, and in hardpacked, poor, sandy, or gra velly so il; very widely disti i buted, but 
especially common in Califorma and the Pacific Northwcstfthe largest fruitings I've seen 
were in the Siskiyou Mountaim of northern California). In ourarca it fruits chiefly in 
the late summer and fali, but is slow to decay and can be found most any time. It forms 
mycorrhiza with a w ide range of trees and shrubsfoak, pine, etc.) and is said to bc of valuc 
in rel orest at i on project s, 

EDIBILITY: Not recommcndcd. In Europc it is known as the “Bohemian TruffV’and 
used as an aromatic seasoning when unripe, and in China it is employed medicinaliy. It 
is scarcely appetiring, however, and should bc tried very cautiously, tf at al! The name 
tinetorius reflects its use as a dye — a variety of rich colors (most ly bro w ns and goids, but 
also blacks and dark blues) can be obtained, depending on the mordanis used and the 
type of soil in which it is found, 

COMMENTS: This dusty monstrosity is among the most distinetive and memorablc of 
all the fleshy fungi, Young specimcns are somewhat puffball-like (i.e., pear- or dub- 
shaped), but are easily told by the hundreds of seedlike peridioles they contam(sec Color 
Plate 185). In this stage the peridium often has a heautiful metallic luster, Oldcr spe- 
cimens, on the other hånd, can be recognizcd from a great distance by their dusty 
brown stumplike stance. Fresh specimens wiil slam practically anything they come into 




Pisotiihus tirictorius, When yoimg this monstrosity h puffh&ll-shaped, but its outer skin ruptures 
(lefl), expo&ing the powdery brown spore mass Old spec imens protrude from the gro und like dusty 
stumps (right). and bear little resemblanee to puffballs or any other flestiy fungi. For other views of 
this distinctive fungus(mcludmga dose- up of the lemil-like spore capsules), see the color plates. 


contact with, and Ihe dry spore dust coats everything in the vicinity. This species has a 
penchant for adverxily, inevitably fruiting in poor soil, ditches, chaparral, or road cuts 
(often in the company of "Dead Man’s Hånd," Selerodermageaster)* oreven bursting up 
through aspha li. Asmight beexpeeted, itisdisdained by many mycoIogistsC 1- ! tis the most 
objectionable of all fungi "This ugly, stinky fungus ..,"), but to me it is one of the most 
enthralJing if not beautiful--of all fungi (1 call it "Dead Man’s Foot" not to demean it, 
but because it looks like one). Its wide distribution and variable features have resulted 
in a plethora ofaliases, ind ud mg/*. arenarius,P, arrhhus, an d Potysaccum pisocarpium. 

Diety ocephalos attenuatus (Stalked Oddball) 

FRUITING BO DY begi n ring undergro und as an "egg” eom piele ly encased in a mem- 
brane, thestalk thenelongating rapid ly and the ruptured outer membrane formi nga votva 
at its base. Mature fruiting body consisting of a spore case mounted on a tough stalk. 
SPORE CASE round to somewhat flattened or even depressed on top, or irregular (e. g., 
sometimes with severa l lobes), 2-6 cm high and 5-13 cm broad, seated on a d iselike enla rge- 
ment of the stalk apex which is white to brownish in old specimens. Outer perid ium(skin) 
fleshy to slightiy gelatinens when young, becoming lougher and developing brow r n to 
reddish scales or warts which vary from small, flat, and more or less persistent to large, 
pyramidal and deciduous; lower margin sometimes with a hanging“veir composed of 
adhering tissue stripped from the stalk during expansion. Inner iayer of peridium 1 -2 mm 
thick, usually paler (whitish to bufQ than outer peridium, but sometimes darkening i nage. 
Upper portion of spore case breaking up into irregular pieces which fali away; lower 
portion tougher and persisling as a more or less bowl-shaped structure. STALK (5) 
10-40 (52) cm long, 2-5 cm thick at apex, equal or more often ia pered downward (rarely 
thicker below or bulbous), the base sometimes pointed and free of ihe volva, sometimes 
with 1-2 rootlike mycelial cordsattached, solid ( or w r ith insectcavities), sometimes forked 
(with one spore case on each b ranch), fleshy-tough becoming woody when dry; at first 
white, but becoming brown in age; ofte n g ro o ved, rid ged, and / or flalte ned and sometimes 
twisted; often tracking* peehng, or curling back to form scales or sometimes even an 
irregular "ring" or "annulus.” VOLVA at base of stalk saclike, but occasionaity poorly 
developed or absent; white to tan when fresh, 3-1 1 cm high, tough, hard, or chalky in age. 


713 



Dictyocephaios attenuatus. Leffc Two typical dusly , mature specitneus, The ane on ihe lefl has lost 
most of its spore case but retains its volva. while ihe ane on the right still has its spore case but has 
losi its volva. Note the well-developtd stalk in both specimeus. Right: A dose-up of the lowerpart of 
a mature spore mass, showing the hairy or fibrous remains of the walls thai originally divided the 
spore mass mto numerous small chambers (a feature whieh separates it from the sialked puffballs). 

SPORE MASS divided up mto numerous whitish-walled u cells*(peridioles), but all but 
the lowermost "ceir walls dis Integra tin g, so that the mature spore mass is brown and 
powdery, usually with an unpleasant od or (like deeaying fish); lowermost u celP walls 
often persisting after the spores have been dispersed as flattened, pointed “teeth” on the 
inner surface of the spore case, gi ving it a pitted or reticulate appearance. Spores 5-7 
microns, round or nearly mund, warted or spiny. 

11 ABIT AT: Solitary, widely scattered, or in small groups( often in lufts of 2-5 individuais 
and occasionally two emerging from a single volva) in barren sandy soil or clay, waste 
places* etc, it is widespread in the arid and semi-arid parts of the West, bul is most com- 
mon in the deserts of Southern California, the Four Corners area, and the Southwest — 
often near or under saltbushf/fm/^CAj oralong washes. Jt fruits after seasonal rains, but 
the fruiting bodies are practically impervious to bacterial and fungal decay* persisting 
for as long as 30 years in their natural environment! Mature specimens can protrude 
from the soil like dusty roots (in the grand tradition of Pisolithus tinetorius ), or rema in 
underground, depending on the hardnessofthe soil and weather cond ilions. W P H, Long, 
who gathered a gaggie of them near Antelopc Valley, California, reports thatdeveloping 
specimens raised hard blocks of soil weighing 15 pounds each! 

EDI Bl LITY: Much too erusty, musty, and dusty to be worthw'hiie, but possibly useful 
as a dye (see Pisolithus tinetorius). 

CO MM EN TS; As can be s ur mised from the de scription, this “oddball,*’ like Pisoli thus 
tinetorius. exhibiss a great deal of variation in size, shape, color, and degree of scaliness 
in other words, it is not difficultto identify but is easy to misidentif} . Ils polymorphism 
has resulted in the naming of dozens of“new” species, when in faet there is only one highly 
variable one. It can be distinguished from the stalked puffballs and other desert fimgi by 
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its chambered spore mass, the pitted-reticuiate upper surfacc of old (empty) spore cases, 
the long and tough or woody stalk, plus the frequent presence of a volva and irregular 
breaking up of the pendi um (a distinet apieal pore is not formed), Hs closcst relative, 
Pisolithus tinetorius, tacks the wcll-developed stalk and volva, and does not usually 
grow in such de sola te places. 


S talked Puffballs 

TULOSTOMATALES 



Small ta mediurn-M/cd pidfballs often Isiimtl in and habilal:* or in sand or poor soil. FRU 11 1NG 
BO DV with a spore c ase mounted on a welt-devetoped, differentiale d stalk. SPORE CASE lypi- 
cally wilh a Lwo-layered peridium, rupt uring apically, pe rip hera I ly, stdlalely, oi irregular ly 
S I KR ILE BASL abscnl. S I ALK not percurrent ; usuath tough or woody and ofiert hairy or stal y 
(but gelatinaus m Cabsloma), VQLV'A present OrabscnL SPORE MASS ponden at matur! ty 
and buff To rusty-salmon to dnnamon-brown or dark brown. Spores typicallv t ound and orna- 
mentet], but occasiønalfy smooth, Capi I litium usually present, wdWcvelgped. 


THESE are puffballs with a clearly differenriaied, well-defmed stalk. As in the true 
puffballs (Lycoperdalcs), the mature spore mass is powdery and the peridium (skin) that 
ene loses it is composed of at least two layers, The presence of a stalk ean lead to c on fusion 
with the gastroid agarics (Podaxales & Allies, p. 724), but in those fungi the stalk is per- 
current, i.e., it extends through the spore mass to the top of the spore case or^cap,’* 
just like the stalk of a gilied mushroom. In the staf ked puffballs, on the other hånd, the 
stalk termi nates at the spore case rather than extending through it. 

Tulostoma, with over 30 species, is the largest and mosteosmopolitan genus ofstalked 
puffballs, yet it is by no means common. It ean aptly be charaetérized as M a puffball on a 
stick" beeause t hat 's just what it looks like, with its siender stalk and its small round spore 
case with an apieal pore. There are six other genera of stalked puffballs, none with more 
than fivc North American species and several with only onc. Caiostoma is the most out- 
landish of the lot, with its brightly eolored gelatinous fruiting body. Batiarrea is also 
unmistakable, for its outer peridium forms a volva at the base of the stalk and the spore 
case ruptures around its rim or through several holes. Chlamydopus, like Tuiostoma, 
forms an apieal pore, but lacks the ball-and -socket relationship of stalk to spore case 
t lat charaeterizes that genus. Svhizostoma ruptures Stella tely (that is, splits into several 
lobes), while Phellorina and Queleiia rupture irregularly. An eighth genus, Podaxis, is 
of ten treated as a stalked puffball, but in this book is grouped with the gastroid agarics 
beeause it has a percurrent stalk. 

With the notable exception of Caiostoma, the stalked puffballs tend to grow in environ- 
raents that most fleshy fungi find inhospitablc— sand, poor soil, waste places, etc. Several 
like it hot and are found strietly in the desert, where they form a fairly large percentagc of 
the fungi in the ar id wastclands of the Great Basin and Southwest. Caiostoma , asalready 
noted, is ihc exception. h prefers the humid forests of eastern North America and is 
particularly common in the Southern Appalachians. 

None of the stalked puffballs are known to be poisonous. None are known to beedible 
either, beeause most of them spend their youth underground (a necessary adaptation to 
the ir harsh c n vi ro n ment). As a result, they are invariably encountered af ter their spore 
mass is mature and powdery (and thus inedible), and the stalks are mueh too tough to eat, 
unless you’re starving and barefoot (in other words, you're better offehewing on a shoef). 
Six stalked puffballs are fully deseribed here, and several others are keyed out. 
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Key to the Tul os toma ta les 

1 . Stalk (and often spore case) with a viscid or gelatinous outer layer when fresh, spore case rup- 
tur! ng through an apical pore at mat u rity; confined to hum id regions, especiallysoutheaslern 
North America . , . , , 2 

1 , Not as above 4 

2. Spore case red when fresh (bul may fade to yellow or bidt) . . £ otostoma cinnabarma, p. 718 

2. Spore case yellow to buff when fresh (but mouth may be red) 3 

3. Spore case with a viscid or gelatinous outer layer when fresh 

....... Catostoma lute scens ( see C l inrmbarina, p. 7 18) 

3. Spore case not vkeid . . . C tilostoma ravenelii & C mierusporum ( see C. untmharina, p. 7 18) 

4. Spore case rupturing around its lower periphery, the top fa I li ng offlike a lid in old age (as shown 

in photo on p. 7 17); stalk usually long, often scaly at maturity 

Battarrea pkaitoide s & Others, p. 717 

4. Not as above, spore case not ruptuj mg around its lower periphery , . 5 

5. Cap cylmdrical (shaggy mane-shapcd); stalk extending into (and often through) the spore 

mass . . (s etPodaxis, p. 725) 

5. Not as above . . 6 

6. Spore case typically rupturing through a single small mouth at the top (an apical pore) ... 7 

6. Spore case rupturing through xeveral pores or by splitting mto lobes or by irrcgular disinte- 

gration 11 

7. Stalk comprised of a mass of tough rootlike libeis; spore mass often purplish or black when 

young and firm (but often browner when powdery) (see Scleraderma, p. 707) 

7. N ot as above 8 

8. Stalk thickest al apex, not i nse rt ed into the spore case like a ball -and -socket; volva present 

when fresh; fo und most ly in deserts . Chbrmydopm meyenianus f p. 721 

8. Stalk sometimes thicker ahove bul usually equal, with a ball-and-socket-like altachment to 

the spore case (but not neces sarily se pa rating easily); volva present or absent, found in many 
habitats, including deserts . 9 

9. Fruiting body medium-sized (spore case typically 1.2-3, 5 cm broad; stalk typically 0.5-2 cm 

thick) , , f uf osto ma macrocephalunt &. others, p. 720 

9. Fruitmg body usually rather small and siender (spore case typically up to 2 cm broad; stalk 

typically 2-6 mm thick) 10 

10, Sta lk with a volva at base and one or more “roots" below the volva, spore case white or whitish; 

found in de se rt Tuiostoma cretaceum( see T. b rumale g ro up, p. 7 19) 

10. Not with above features; volva present or absent; found in many hab i tats (including deser t) 

Tuiostoma brurruite group &. many others „ p, 7 19 

1 1. Spore case rupturing through se ve rat holes (pores); volva usually present when fiesh; found 

in deserts Battarrea diyueti (see B. phalloides. p. 7 17) 

1 1, Spore case dismtegrating, rupturing irregularly. or splitting into se ve ral lobes; volva present 

or absent; found in many hab itu l s (including deserts) . . . . . 12 

12. Stalk continuous with spore case (i.e., bottom of spore case merely an expansion of stalk) 13 

12. Stalk and spore case dis tinet, with a bafl-and-sockel-like attachment 15 

13, Fruiting body ful! nf spore-containingcapsules when young and protruding fromground likea 

dusty stump in old age or spore mass composed of n urner ous cel Is or c ham hers (when young) 
whose walls usually givea pilted, reticulatc, or hairy appearance tornside surfaceof bottom of 
spore case in old specimens; volva present or absent (see PisoIit/mxéL Dictyocephatos, p. 7 1 1 ) 

13. Not as above; spore mass lacking capsules, chambers, or'^cells"; volva typically absent . . 14 

14. Stalk composed of tough rootlike strands or fibers; spore mass often purplish to black when 

young and firm (but often browner when powdery); found in many habitats 

(see Sclerodertna, p. 707) 

14. Nol as a bove; found in deserts Phefforimt strobffina, p. 723 

1 5 , Spore case rupturing s te Ua te ly (i.e,, splitting into se vetal starhke rays or lobes) when oid a found 

in deserts . , Sehiiostoma laeeruium (see Chlatrt) dopus meyenianus . p. 721) 

15. Spore case rupturing irregularly or dkinicgrating; very rare (reported from Pcnnsylvama) 
Queletia mirtibilis (see Chlvmvdopux meyenwnus, p. 721) 




But turrt ti phaUoides. Lefl: A mal ure sperimen in which Ih e spore case has ruptured ar o und its 
perimeter and the lop has fallen off. Nole large volva at hase Right: Old specimens, some of which 
have Jost the ir volvas. Note how stalks vary considerahly in ihickness and degree of scaliness. 


Battarrea phaUoides (Scaly-Stalked Puffball) Color Plate 187 

FR LITIN G BO DY initially underground and completely enclosed by a membrane 
(outer peridium) which ruptures around its periphery, the stalk then bursting through and 
rapid ly eiøngating. Mature fru i ting body composed of a spore case (the inner perid i um) 
mounted on a long stalk, wiih the ruptured outer peridium leaving a volva at base of stalk 
and somctimes a volval patch on top of the spore case. SPORE CASE 3-5 (6) cm broad 
and 1 -3.5 cm high, typically rounded(convex) on top, wiih a flat or even depressed (con- 
cave) underside that sømewhat resembles a “veil"; surface smooth, pallid or whuish, 
soon splitting around its lower periphery so that the upper (rounded) portion fails off, 
thereby ex pos i ng the spore mass; lower portion remaining intact as a disc beneath the 
spore mass and somefimes persisting (after spore mass has dispersed) as a disclike“cap" 
or sliding down the stalk to form a 44 ring/" STALK HMD cm long, 0.4-1 .5 cm thick, not 
percurrent, equal or ta pered downward(but volva-encased base may be s w olien); rigid 
and tough or even woody, hollow, white lo brownish or rusty-brown, longitudinally 
striatc or groo ved and covered wiih fibers thai often peel or split to form fine tovery coarse 
needleKke, ribbonlike, or shaggy scales. VOLVA al base of stalk saclike, whitish or 
dirt-incrusted, often loose, buried in ground and soon rotting away; SPORE MASS 
rusty-brown and powdery when mature, adhenng to everything itcomes incontact wiih; 
odor sometimes unpleasanl in old age. Spores (4) 5-8 (JO) microns, round to broad ly 
elliptical, warted. Capillitium of two types: simple, short hyphae up to 10 microns long, 
and elatorsfelongated cells with internal spirals) up to 100 microns long. 

HABIT ATi Solitary t widely scaltered, or in groups in sand, poor soil, and waste piaces 
(but often under irees in deep shade); very widely distribuied, but in the United States 
apparently co nf i ned to the West. Jt is generally re gård ed as rare, but in the deserts and 
sagebrush country of the Great Basm and Southwest it is relatively common fora desert 
fungus. Il also occurs aiong the California coast and Orson Miller reports it from Alaska. 
In ourarea it fruits during the rainy season but persists for months without decaying. 

EDIBILITY: lnedible 


717 


Battarrea phoiloides, old specjmens bereft of volva and spores, O nly Ibe bot* om of the spore case 
remams, forming a thin“cap“ on tbe stem. In this condition they are as light as straws. 

COMMENTS: The fibrous-scaly stalk, presence of a volva {which, however, often rots 
away or can be left behind in the ground), and curious man ner in which the spore case 
ruptures around its periphery are the telltale iraits of this intriguing fungus/fhe flattened 
or concave, veiHike underside of the spore case is also unique. The upper portion or*Tid” 
usually detaches completely; it can often be found on the ground nearby, but is some- 
times blown away by the wind. The volval patch (when present) may tear away from the 
“lid, 1 ' leaving a gaping hole as shown in the photograph. The stature of the fruiting body 
vades considerably accordmg to soil and weathercond ilions. Somespectmens(especially 
the Coastal ones) have relatively thick, coarsely scaly stalks, whereas others (particularly 
desert dwellers) have longer, thinner stalks. All sorts of intergradations can be found, 
however. S orne auth orit tes claim that the “true” B-phailoides of Europe hasagelatinous- 
layered volva in the egg siage, If this is really the case, t hen the American species, which 
lacks the gelatinous layer, is more correclly called B. stevenii . (Since the^ggs 1 * develop 
deep in the ground, they are rarely encountered and it is difficult to know whether or not 
this dist i net ion is a valid one,} An ot her q u es t iona bly distinet species, B. iaeiniata, hasa 
more persistent, multHayered volva with i nner, concentrical ly-a rra nged “leaflets" 
around the stalk base. It usually has a while to buff or reddish volval patch on top of the 
spore case and tends to be more robust (stalk 2-4 cm thick at apex and spore case 4-8 cm 
broad, 2-4 cm high), It occurs in Southern Caltfornia and the Southwest, usually in“rich 
loamy alkaline soil 11 in the open desert (not under trees). Stil! an ot her species, B* digueti, 
is defimtely distinet, for it does nol rupture by peripheral cleavage. Instead, its outer 
peridium ruptures apically (thus never leaving a volval patch) and its spore case remains 
intaety with several holes forming in the upper (convex) portion, Italso has longer ela tors 
than i#, phaUoides, but in other respects (shape and overall appearance) is quite similar. 
It appears to be striclly a desert fungus. I have found it in Baja Californta, and it is also 
known from Southern Caltfornia, mai nland Mexico, and the Southwest. 

Calostoma cinnabarina (Red Slimy-Stalked Puffball) Color Plate 188 

FRUITING BO DY consisting of a spore case mounted ona thick, short,fluted stalk (the 
spore case often barely protruding above the ground). SPORE CASE 0.5-2 cm broad, 
more or less round to somewhat oval, at First covered by the outer peridium, which is 
composed of a thick, gelatinous orslimy, translucent layerand a thin, bright red i nner 
layer; outer peridium breaking up into pieces and falling away (the pieces of the inner 
layer often imbedded in the gelatinous pulp of the outer layer so as to resemble small 
tomato or pomegranate seeds). Inner peridium persistent, not gelatinous, at First red and 
scurfy or powdery, but often fading to orange, yellow, or buff as the scurf wears away; 
rupturing through a crosslike apical pore (mouth) formed by 4 -5 dark red to scarlet ridges 
or “teeth." STALK 1 .5-4 cm long, 0.5-2 cm thick, typically thick and short, more or less 
equal, spongy, with an outer gelatinous layer when fresh; otherwise composed of firm, 
branching strands that form a rid ged, netted, and / or pitted partern; ochraceousto red or 
cinnabar-red to yeilow-brown, often fading in age. VOLVA absent. SPORE MASS white 
at firsl, becoming powdery and buff-colored at matur ily. Spores 14-2H * 6-11 micro ns, 
elhptical lo oblong, pilted. Ca pillitium present when young but soon disintegrating. 
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Calostoma citmabarim, Since these mature specimens are dried out, the gelatinøus Layers evident in 
the color p lale do not show. The bright red colør{whenfreshJand Lhick, fi b røns stal karedtslincti ve. 

HABITAT: Solitary to gregarious in soil and humus in woods, along roadcuts, under 
trecs, etc.; fairly common in the late summer and fali in the Southern and castcrn United 
States, cspecially at higher elevations. It oecurs as far west as Texas, and is to be looked 
for in Southern Arizona and New Mexico, where seve raP* castcrn” mushrooms occur. 

EDI Bl LITY: Unknown but too small and slimy to merit ex pe ri men tat ion. 

COMMENTSi In a group(the puffballs) not noted for its bright colors, the genus Calo- 
stoma stands out. The complex structure of the outer and inner peridiums (each has at 
least two layers) and pcculiar microscopic features such as the absence of capillitium in 
the mature spore mass liave made it difficult for taxonomists to relate it to other puffball 
genera. The thick gelatinous outer layer, which can bc likened to a universal veil, dis- 
ti ngu is he s Calostoma from other stal ked puffballs, and the powdery spore mass separates 
it from the stinkhorns, w hich may also be slimy. C cinmbarina is the only red Calostoma. 
Others— all southeastern in distribution— inciude: C * lutescem, witha longer stalk that 
usually eleva les the spore case above the gruund, and a light to bright yellow spore case 
(cxccpt for the red mouth or pore) that usually has a wide collar at its base formed by the 
outer peridium; C. ravenelii \ a smaller species with a gelat inous-fl bered stalk and non- 
gelatinous spore case that is tan to yellowish(with a red mouth) and often deeo rated with 
watts left by the outer peridium; and C. microsporum , rather similar to C. ravenelii but 
slightly larger, with smaller spores (up to 1 1 micro ns long). 

Tulostoma hrumale group (Common S talked Puffball) 

FRUITING BO DY consisting of a small spore case mounted on a stalk. SPORE CASE 
round (but often somewhat collapscd or flattened), ! -2 cm broad, the underside shrinking 
as itd ries and often pulling away from the stalk to form a collar. Outer layer of peridium 
(skin) brownish, but covcrcd with sand and other debris, peeiingaway to revealthe inner 
layer T but often temaining intact ar o und the base. Inner layer smooth or with mi nu te 
particles, tan to pmkish-buff to buff, gray, or whitish, developing an apical pore at ma- 
tunty; pore usually encircled by a raised collar or tube. STALK 1-6 cm long, 2-4 (6) mm 
thick, usually slendcr, equal except for a small bulb at base; tough but usually pliant, 
covered at first with eoarse brown to rusty-brown fibers, but sometimes smoother and / or 
paler in age; longitudtnally striate, juined to spore case via a ba ll-and -Socket arrangement. 
VOLVA absent or inconspicuous. SPORE MASS rusty-salmonand powdery at ma tu rity* 
Spores 3-5 mterons, more or less round, mmutely watted. Capillitium well-developed* 

HABIT AT: Scattered or in groups in sand and gravel, sandy soil, and other waste plaees 
(even in the mortar of bnek wallsT); very widelydistri buted, but nol particularly common* 


Tulostomo bertervanum (see cotnments under T, bmmale group) is probably the most common 
s tal ked puffball in Coastal Califomia. Leffc Stocky specimens. Right More siender o nes. Note the 
small pore that forms at the top of each spore case. 

In our area this species and its dose relatives (see comme nts) fruit main ly in the fa 11 and 
winter, but the weathered fruiting bodies can bc found most any time, 

EDIBILITY: lnedible when mature, and rarely found in the immature stage. 

COMMENTS: Tu tos loma species are easily recogni/ed by their siender stalk, srnall 
spore case, and rusty-sal rnon spores. The fru i ting body develops underground as in Bat- 
tarret j. and the s talks of mature specimens are often buned so that only the spore case 
is visible, I he absence of a volva in most species plus the small size and formation of an 
apical pore distinguish Tulastoma from Battarrea, and the stalk is noi as consistently 
thickened at the apex as it is in Chlamy dopus. There are se ve ral do sely relatedTuloslomas 
that wiil more or less fit the above description, including T . berteroanum{ see photo), the 
most common in our area. They are partial to sandy soil and are best differentiatcd 
microscopically (in other words, leave them to the Tu to s toma taxonomists). Someof the 
more widespread species are: 1\ striatum, which has ridged spores and anouterperidium 
that leaves an acornlike cup around the lower half of the spore case; 7\ simulans, in which 
the spore case is persis te ntly covered by ad heri ng sand part tdes and other debris; 7\ 
campestre, also sand-inerusted, bullackinga wcll-defined tube around the apical pore; and 
T. fibritlosum , a fairly common species which also lacksa tube but has practically smooth 
spores and a longer, coarsely hairy stalk. 

There are also several species apparentjy endemic to the Southwest (or at least to arid 
regions), including; T. invofueratum, common, witha membrano us( not gran u la r) outer 
perid ium that often forms a f ri Lied cup around the inner pcridium plus a tubular apical 
pore; T. opacum f a rare species with large spores (7-1 1 micro ns); T< meristostoma, small, 
with a slit or irreguiax tear instead of a raised apical pore or tube evert when fresh{ in many 
species the pore becomes slitlike or irregularly torn after weathering); T. cretaceum, a 
common and highly distinetive sand-loving species with a chalk-white spore case and a 
stalk that tapers downward to a volva beneath which are one or more rootlike processes 
(at least in most specimens); and T. excentricum, with an off-center tubular mouth and 
inconspicuous volva plus a spore case which is not white unless weathered. All of these 
species di ffer from Chtarn \y dopus meyentanus in the ball-and- socket relations hi p belwecn 
the spore case and stalk (though the two may be firmly attached), and all are rather small 
and siend er-stem med. For larger species, see T. macroeephaiunt. 

Tulostoma macrocephalum (Fat-Headed T ulostoma) 

FRUITING BODV consisting of a spore case mounted on a stalk, SPORE CASE 1 .2-3 
cm broad and 0.8-1 .5 cm high, nearly round to somewhat flatiened(usually broaderthan 
it is high), firmly attached to the stalk. O uter layer of pcridium ( skin) gray ish-white to buff 
a nd soon falling a way to re veal the inner layer, but often remaini ng intact around the base. 
Inner layer smooth, dingy whitish, tough, developinga short tubular apical pore (mouth) 
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Left Tulostoma macrocephatum has a thicker slem and larger “head" ihan most Tulostomas. 
Right Chtamydopm meyenianux, rather small specimens in which ihe rough oder perkliuin (skin) 
has completdy worn away T lea ving the beautiful smooih in ner layer. Note volva in specimen on right 


at maturity. ST ALK 5-15 cm long, 0,5-1 3 cm thick, usually rather long, equal or tapered 
slightly toward the base, which usually has a buJb; tough or woody, usually scaly and / or 
transversely cracked. VOLVA absent or present oniy as a small fragile dirt-incrusted 
sack or collar at base of stalk, SPORE MASS rusty-salmon to cinnamon-brown and 
powdery at maturity, Spores 4-53 microrn, round, w arted. Capillitium present. 

HABIT AT: Solitary to greganous in sand orsandy soil in arid regions, fruiting most any 
time if rainfall is sufficient. Et was originally found in the gypsum dunes of W hite Sands 
National Monument in Southern New Mexico (I have seen it there), but has also turned 
up in Southern California and can probably be found throughout the Southwest. 

EDIBILITY: Inedible because of ils toughness. 

COMMENTS: The broad head, scaly stalk, and relativdy large size (for a Tulostoma) 
are the hallmarks of this distinctive sialked puffball. The presence ofan apical pore dis- 
tinguishes itfrom Batiarrea , and the equal or oniy slightly tapered stalk separates it from 
Chlamydopus. Et is not Eikeiy to be found by the average mushroom hunter, but any mush- 
room willing to grow in gypsum crystals warrants attention. A not her robust south western 
species, T. fysoeephalum, has a coarser, di nier appearance and ils soiHncrusted "head” 
toppies off easily and is often found beside the stalk. It grow s under mesquite and other 
desert shrubs, but is not conimon. 

Chlamy dopus meyenianus ( Desert S talked Puffball) 

FRLTTING BO DY beginning as an underground “egg” encased in an outer peridium, 
the stalk then elongating rapidly; outer peridium rupturing around ils periphery, the 
lower half forming a volva at base of stalk, the upper portion forminga patch of warty, 
britile Lissue that breaks up and disi ntegra tes or occasionally clings to the top of ihe spore 
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TU LOSTOM ATALES 


case. M at ure fruitmg body consisting of aspore case (inner peridium) mounted ona stalk. 
SPORE CASE round to somewhal flattened, 1-3.5 cm broad and 0.5-2 cm high, tough, 
persis tent, at ta c hed firmly to the stalk; surface smooth or slightly roughened, pal I id to 
bu.ff, pinkish-buff, yellowish, or somel i mes cinnamon, developing an apical pore at 
maturity which may enlarge in age to form a^mouth.” STALK 4- 15 (35) cm long, 0.2-1 .5 
(3 .5) cm thick at apex, taperingdownward, uxualiy solid and tough or ralher woody, often 
curved and/ or flartered; usually longitudinally striate or g ro o ved, smooth to silky- 
fibrillose or someiimes fibrilloxe-scaly; colored more or less like spore case or browner; 
not percurrent. VOLVA at base of stalk saclike, two-Iayered, thick, often rotting away 
or staying behind in the groimd; white to brownish, usually inerusted withdirt orsand. 
SPORE MASS rusly to ochraceous to brown and powdery at maturity. Spores 5.5-9 
microns, round, spiny(or rarely smooth). Capillilium present. 

HARIT AT: Solila ry to scauered or in small groups in sandy, gra velly, or voteame soli. 
sand dunes, gypsum flåts, and ot her barren places; sometimes also in adobe soil. It is 
found throughout the arid and semi-arid regions of the world ( Australia, North Africa, 
etc.) and was originally described from Peru. It is wtdespread in western North America, 
but is common only in the Southwest and then only sporadically. I have seen it near the 
Painted Hilis in eastern Gregon and oulside San Bernardino in Southern CaliFornia. It 
fruils after heavy rains but, like other stalked puffballs, persists for months afterward, 

EDIBILITY: Worthless — it is mueh too tough and fibrous, evenas a substitute for beef 
jerky. 

COMMENTS: Like other desert-dwelling stalked puffballs, this species is quite variable 
in size and appearance but still easy to recognize. When still covered by the warty outer 
peridium it is remmtscent of Phellorina strobilina, bul the presence of a volva (in most 
specimens) distinguishes it. Once it has shed its outer coat(as shown in photo on previous 
page), it resembles the cosmopolitan genus Tulostoma, but is slightly larger, lacksthe 
ball-and-socket connection of spore case to stalk typical of that genus, and is character isti- 
cally thickened at the apex of the stalk and tape red downward. The presence of a vol va is 
also noteworihy, but it decays more quickly than the rest of the fruiting body and is not 
always evident in o Id er specimens. The tendency of the spore case to rupi ure through a 
single pore distinguishes it from Battarrea . which also has a volva. Two other distinetive 
stalked puffballs should also be mentioned. Schizostoma laceratum is a desen dwellcr 
whose spore case ruptures along sutures to form rays or lobes which subsequently spread 
out somewhal (see photo). The spore case is attached firmly to the stalk via a balfand- 
socket arrangement (as in Tubstoma) and there is no volva, though the base of the stalk 
may split to form a free rim or collar. Queletia ntir abilis resembles Schizostoma, but 
has a spore case that ruptures irregularly, Il is widely distributed but rare— there is one 
report of il from Pennsylvania. 

Schizostoma lacetaium (see comme nt s above) is easily distinguished from other stalked puffballs 
by the way in which its spore case ruptures i nto rays in old age. 




Phellorma strobitina. This desert dwdler rdeases ils spores through general disintegration of the 
spore case, leaving an urntikc structure behind{specimen at far right). Note presence of large warts 
inthe > ounges t ind i vid ual (far lefl). 


Phellorma strobilina (U rnlike Stalked Puffball) 

FRUI'l INC BODY consisling of a spore case which narro ws downward into a distinet 
stalk. SPORE CASE round to oval or pear-shaped, 1.5-6 cm broad and/ or high. Outer 
layer of peridium (skin) scaly, the scales erect or pyramidal and often quite large on top, 
usually smaller and more or less shingled below; white when fresh hul soon becommg 
brown to cinnamon and rupi uting irregularly and falling away in pieces, exposing the 
inner layer, Inner peridium a cup- or urnlike expansion of the stalk apex (ie., completely 
continuous with the stalk), pinkish-buff to cinnamon, with a large (2-5 cm) irregular 
mouth forming at the top in age, ST ALK 2-5 cm long, G.8-2 cm thick at apex, dilalcd at 
apex and tapered downward, but with a bu Ib at the base; firm, solid, woody, brown or 
cinnamon and scaly like ihe outer peridium of the spore case (but scales may wear away 
in age), not percurrent, VOLVA cypically absent, bul the basal bulb sometimes splitting 
or peehng to form a volva-like coilar or rim, SPORE MASS powdery when mature and 
cinnamon to rusty-brown. Spores 5-7 * 4.5-6 microns, round or nearly round, warty 
orspiny. Capilfitium present bul oftenscanty* 

HABIT AT: Solitary or in small groups (occasionally two or three growing from acom- 
mon hase) in desert soil, usually nearshrubs; widely distrihuted inthe warm, arid regions 
of the world. It oeeurs throughout the Southwest af ter heavy rains but is not common and 
only rarely fruits in large numbers. I have seen it outstde Reno, Ne vada and near Tucson, 
Arizona as well as in India. 

EDI Bl LITY: Much too woody to be ed i ble. 

COMMENTS: Also known as P. inquinans , this peculiar stalked puffball is reminiscent 
of the common desert fungus Podaxis pisiitbris when young, but ils stalle is not per- 
current (i.e., it terminates at the base of the spore case). The scales flake off the spore case 
or “eap" and the top eventually ruptures to form a large mouth so that old specimens 
resemble wme gobiets, These might be confused with Dictyocephalos attenuatus, but 
the spore mass laeks the chambers characteristic of that species and there is normally no 
volva at the base of the stalk. 
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Gastroid Agarics 


spores 


POD AX ALES & Allies 

1 HIS motley assortment of bizarre and i nelegant fungi combine the features of an agaric 
(presence of a cap and stalk and a spore mass composed of chambers, platcs, or rudT 
mentary gilis) with those of a Gasteromycete (lack of foreible spore discharge and a 
frcquently enclosed spore mass). Most of them look like gilied mushrooms that have 
failed to open or develop properly, and thai is precisely what they are most frequently 
mistaken for. A few, such as Montagnea arenarius, have a fully exposed spore mass at 
maturity, but they lack true gilis and do not forcibly discharge their spores. Those with 
an enclosed spore mass might be mistaken for stalked puffballs, but their stalk is percmrent 
(i.e., it extends all the way through the spore mass to the top of the cap, just as in a gilied 
mushroom). In the stalked puffballs, on the other hånd, the stalk terminales at the 
bot tom of the spore case or “eap/* 

The gastroid agarics are sometimes called^secotiokT fungi becausc many of them were 
o rigi na lly gr ou pe d i n a si ngle ge nus , Set otium . T o faci I i tate id entif eati o n t hcy a re ret ai ned 
toge ther hcre as an artificial subgroup of the Gasteromycetes, It should be realized, how- 
ever, that they are thought to have e vol ved independently from each other, and that 
toadstoo] taxonomists try to express their true relationships by sca ttering them amongthe 
various families of gillcd mushrooms which they resembk, Most of them thrive in severe 
en vir on ment s (e.g., deserts or high mountains), sugges ting that they are indeed 
metamorphosed agarics which, through a process of adaptation and specialization, have 
lost the ability or necessity to forcibly discharge their spores ( hence they also go by the 
unfla ttering moniker“reduced agarics^). jPoJax/.spjAff//øm,acQmmondcsertfungus, isa 
good example: it resembles the shaggy mane ( Copritms comatrn ), bul its cap remains 
closed to protect the developing spores from the desert heat, and the mature spores are 
thick-walled to prevent moisture loss, Taxonomists still argue about its relationship to 
Coprinus. but most of the other gastroid agarics have cleare ut counterparts among the 
gilied mushrooms — e.g., Longuia is closely related to Agoricus, Montagnea to Coprinus, 
Braunieilula to Chroogomphus. M acowanites and ArcangetteUa to Russula and Lac- 
tarius, and so forth. Some gastroid agarics are closely related to the false truffles. As 
defined herc, however, the false truffles lack a stalk and/ or grow underground. 

The gastroid agarics are particularly prominent and diverse in western North America. 
They fruit af ler seasonal rains but the tougher types persist, like the stalked puffballs, 
for weeks or even months before decaying, Some are said to be edible when very young. 


but as a rule they are betler observed or preserved than served. 

Key to the Podaxales & Allies 

i . Spore mass composed of tubes orempty lubular chambers 2 

1 Spore mass solid, slimy, or powdery or with nidunentary gi) Is, plates, or cavuies 3 


2, Fruiting body resembling a misshapen or aborted bolete; spore mass (tubes) exposed at 
mat u rity, Uning the underside of cap (see Gastroboletus, p 544) 

2. Spore mass enclosed by a per)dium(skin); not as above (see Hy menoga sira les & Allies, p. 739) 

3. Fruiting body averaging 3-8 cm high, narrow Jy to broadly clufchshaped or with an oval cap; 

pendium(skin) of “cap” often wearmgaway mage; spore mass greenish-brown to bro w nand 
often slimy, or becoming powdery in old age; found on Uving or dead wood (cspecially pine) 
a nd o Lhe r de hr i s i n h u m i d regions ( e g . , so u theas ter n I J , S , ) , R hopalogaster transversarium 

3. Fruiting body not as above, or if similar then habitat differenl 4 

4 . Fru i t i ng b od y s haggy-mane-l ike ; ca p o va 1 1 o cy 1 i nd rical < much ta Ue r t ha n it is wide ) , u sua 1 1 y wi i h 

shaggy scales or fibrils which may, however, wear off in age; spore mass enclosed. at kast uniil 

very old age; found in deserts and other hot, and envtronmems Podaxis . p. 725 

4. Not as above; differently shaped (induding narrowly conical), etc. 5 
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5, Fruil i ng body Russula- or ÅMCfariusAlke: mal ure s pore ma ss or "giUs" white to yellowish, ochra- 
eeous, or pinkish; staik a Iso pale incolor; fruiting body c risp, britlle or fragile, the staik typically 
s na ppi ng o pe n clea nly 1 1 ke a piece of cha 1 k ; spore s col o rless unde r the mic roscope , with amyloid 
o manien ta tion; found tn fo rests or under trees Macawanites, Arcangelieila t & Al li es, p. 736 

5. Spore mass brown to black at maturity, or if paler then not as above 6 

6. Flesh in staik orange to ochraoeous to wnaceous when fresh and mature spore mass smoky 

to gray or black; found under contfers * Brauniellata, p. 732 

6, Not as above (but flesh may stain yellow) . 7 

7 . F1 esh wh i te i n u ppe r pa rt of sta Lk , br i ght y ello w i n ba se, sp ore rnass mi n u tel y cha m be rt- d ; f o ll nd 

under conifers Gomphogaster leucosarx BraunieUuia nantyae, p. 732) 

7. Not as above ...... _ . , B 

8 Growing on hard woods tn M id west; spore mass or“gills'* white; cap usually with small bro wnish 
scales Lttitirats (igrinus (gas tro id form)(see Lenfinu* & Lentiwlius, p. 141) 

8. Growing on ground, or if on wood then not as above , . . . . 9 

9. Cap narrowly COntCal and not expanding appreciably (see photo on p. 734. lop right); usually 

found in grass or alpine meadows ....... i'haxterogaster, Nivatogastrium t & Allies, p. 733 

9. Not as above ......... 10 

10. Fruiting bod> Agaricus - like or CqpriViw^-like; mature spore mass or “gilis* 1 dark brown to 
black; terrestrial Endopfychum & Allies, p. 727 

10. Not as above (mature spore mass may be paler brown or grayish); found on wood orground f 1 

1 1 . Fruiting body somewhat Lepiom- or puffbaU-like, at least when young; spore mass often white 

at first but yellowish to brown or grayish and often powdery in age, fruiting body sometimes 
hr rødt y conical but not narrowly conical; growing mainly in grass, culfi vated earth, deserts, 

open places, etc; terrestrial Endøptychum & Al li es, p, 727 

N Not as above; spore mass soon yellow-brown to cinna mon- brown or reddish-brown; cap very 
narrowly conical, or if not then usually found on wood or on ground in forests and under 
trees ( mcluding eucalyptus) ... Thaxterogaster t Psivatogastrium, & Allies, p. 733 


PODAXIS 

THIS genus occurs throughout the hot ter parts of the worid. It displays se ve ral i nieres ting 
protective adaptations which enable it to survive in its hosiileenvironment,e.g., the spores 
are thick-walled to prcvent moisture lossand the cap never opens out- The single species 
described here is easily recogntzed by its tough, shaggy mane-like fruiting body and 
powdery mature spore mass. The presence ofcapLllitium(seecomrnents)isalsodislinctive. 

Podaxis pistUlaris (Dcsert Shaggy Mane) 

FRUITING BO DY with a cap and staik- CAP 2-15 cm high and 1-4 cm broad, oval to 
cylindrical or sometimes somewhat twisted; surface dry, pure white totan, yellow-brown, 
or brown; typically breaking up to form shaggy fibrils or scales which may eventualJy peel 
or wear away to reveal the smooth unders urface; event ua lly tearing radial ly orirregularly, 
the margin usually remaming attached to the staik fora fong time. SPORE MASS con- 
sisting of contortcd plates or rudimentary giils; at first white, soon darkening to yellowish, 
then reddish, and finally reddish-brown to dark brown to blackish; powdery at maturity 
( but liquefy mg siightly under certain conditions). ST ALK 4-1 5 (26) cm long, 0 .2- 1 { 1 .5 ) cm 
ihick, equal above, the base usually swollcn; extending irto the spore mass and often 
pcrcurrent; usually longand slcnder, rather tough andfibrillose to raggedly scaly(but often 
smoother in age); solid or holløw, often twisted-striate; white, or in age often discolored 
like the cap. VEIL not clearly differentiated from cap and staik tissue. VOLVA absent. 
SPORE PRINT not øbtainablc; spores averaging{7) 10-16 (20) * (5)9-15 microns, but 
sometimes mueh larger (to 36 microns!); ro und to broadly ellipticai, pear-shaped, or 
irregular, smooth, thick-walled, with an apical germ pore. Capillitium present. 




Podaxispisriitaris looks likc a shaggy mane, but Lacksgitlsand grøws in the desert. Stalk is percurrent 
(i -C.* itextends in to the spore case or“cap"). Left: TypicaJ spec imens wi tha shaggy orscalyeap. Right: 
Weathered spet imens in which the scaly layer has wom away, reveahng the smooth undersurface. 


HABIT AT: Solitary or scattered lo gregarious or elustered on ground in deserts, washes* 
lawns, gardens, irngaled fields, etc.; occurring throughout the wann, dry parts of the 
wodd (known from every continent except Antarctica). It is the most prominent desert 
fungus of the western United States, showing a preference for sandy soil bul also eoming 
up in clay or adobc. In California it has been found from below sea level to over 5,000 
feet (in the Panamint Mountains), It usually frnits between April and October, but the 
fru i ting bodies pers ist for months and consequently can be found most a ny lime. 1 have 
seen it growing outside the Taj Mahal in India, accompanied by Agaricus hit orquis, 

EOIBILITY: Said to bc edible when very young(white inside), but tough and dusty in age. 

COMMENTS: This distinetive denimen of the desert looks likca shaggy manef Coprinm 
coma tus) but does not have gills, does not normally deliquesce, and has a powdery spore 
mass when mature. To the fe veris h, sun-fried, dust-inc rusted fungophile driving deli- 
riously across the mønotonous mushroom-meager desert whiledreaming of cool Coastal 
pine forests bulging with boletes and flow-er-fdled mountain meadows overflow i ng with 
Agaricus, it is likely to be mistaken for a miraculous mirage or wistful hallucination. 
To the mcthodical mushroom taxonomist, on the other hånd, it is an evolutionary 
anomaly: the stalk is percurrent as in other gastroid agarics, bul the spore mass contains 
eapillitium as in the stalked puffballs. (Some taxonomists consider it to be a “gastroid” 
relative of C oprinus, while others sequester it in an exclusive order of ils own, the Podax- 
ales.) The percurrent stalk disti nguishes i t from the similarly-shaped Phellorim s tru bilt na 
(a stalked puffball), and the shape and habitat separate it from other gastroid aganesand 
stalked puffballs (but see Rhopalogaster t ransver sarium in key on p. 724), It's interesling 
to note that, likc the shaggy mane, it sometimes grows with Agaricus bitorquis. Perhaps 
since the latter fruits underground, it has a greater temperature range than either the 
shaggy mane (which likes it cool) or the desert shaggy mane (which likes it hot). Other 
species: P. argen tinus, with an olive-brown to yellow-brow'n mature spore mass, and P* 
microsparus, with a reddish-brown mature spore mass, are both very sim ilar but have 
mueh smaller spores (5-9 microns long). /*, longii also has smaller spores, but has a large 
and robust fruiting body ( 1 7-45 cm tall, stalk I -2.5 cm thick at apex). All of these occur in 
the Southwest, but are not nearly as common as P. pist il laris. 



ENDOPTYCHUM& Allies 


Medium-SLZcd lufairly iargc, tcnesirlal fungi JounU mostfy in and places. FRU IT UNG BODY with 
a tap a rtd *s alk GAF variou&ly ^hapcd Ffcsh usnaily white when fresh, but often stairting or dis*- 
co I o ring. SPORE MASS lyptcally tumposed ofplaies, irregularly amittried gifis thai may trane h 
iu form caviiies, ett.; ene lused ar exposed, typieally brown tu deep brown or bioi.fi ot maiuriiy 
and S orne times powdery\ ST ALK percurrenl. Sorg lo very s hort. VElh and/ or VQJ.VA typically 
present * hen freak, but somedmes disintegiating or easiJy overiooked. SPORE PRINT not ob- 
tainabie. Spores ydlow-browil to dark brown under the rnicroscopc. round lo cllipUcal, smO'pth- 
Capd litium atoent. 


7'HESE dark’Sporcd fungi are remarkably reminisccnt of Agaricus and Coprinus, but 
do not forcibly discharge their spores. Five genera are treated here. The central genus, 
Endoptychum, may someday be divided into two genera beta use some ofils species (c, g., 
E. depression) are obviously rclated to Agaricus, while øthers(e.g., E , agar koide s) may 
be doser to the parasol rnush rooms (Lepiota and Chlorophyiiutn). In Endoptychum the 
spore mass is typically endosed by the eap and becomcs rather powdcry in oid age. A 
similar genus, Longula, usually has an exposed spore mass at maturity. ft also resem- 
bies Agaricus, hut has con gested or disfigured “giUs." Neosecoiium is a small genus 
which, like Endoptychum , is probabty rclated to the Lepi ot as. The ot her two genera, 
Montagnea and G yrophragmium, have black is h spores and very small, discli ke caps with 
a fully exposed spore mass. They are thought to be related to the genus Coprinus , although 
the name Gyrophragmmm has also been used for Agaricus- like forms. 

Most of the above fungi fruit in hot, open, arid or semi-arid habitatsf/:. de pressum, 
however, favorsmoiiiitain comfers), None are known tube poisonous,but they are usually 
found af ter the spore mass has matured and the fruiting body has toughened. 

Key to Endoptychum & Allies 

1 Cap thm and diselike(less ihan 4 cm bruad), wiih spore-bearing plates or“gi]ls” hangi ng from 

ils underside or margin; mature spore mass black 2 

I Spore mass enclosed for a Jong time, or if exposed then not as above 3 

2. Spore-bcarmg plaks or “giils" atlaehed to underside of cap; rare 

..... Cyrophragmium calxfomkutn (see Montagnea arenarius, below) 

2. Spore-bean ng platcs hanging from margin of cap; f airly eummon Montagnea are turnus t below 

3. Found with mountain conifers(or aspen), mature spore masschocolate-brown foblack;_røung 

t ru it i ng bod y of te n wit has wee t od o r w he n b ro ke n ope n . Endoptychum depressttm t p . 730 

3. Not wilh above features; usually found m deserts, la wns, gardens, open areas, etc. ....... 4 

4. Mature spore mass usually exposed and brown lo blackish Longula lexemis, p. 729 

4. Spore mass usually endosed uniil very old age, white becoming yellowish to browmsh (but 

neverchocolate-brown or blackish) . . , , , ♦ 5 

5. Spore mass containing mi nute peridioies (spore-bea ring caps u les) which look like grams of 

sand; stalk se para ting easily from cap . . (see I. yco perda les & Ål li es, p. 677) 

5. Not as above Endoptychum agaricoides & Gihers, p. 73! 

Montagnea arenarim (Gastroid Coprinus) 

FRUITING BODY at First deeply buried and endosed in a tough membrane, then expan- 
ding as the ruptured outer skin forms a volva at base of stalk. Mature fruiting body with 
a stalk and disdike cap (the cap first appearing oval, but all hm the disc (center) soon 
splitting into spore-bearing plates. CAP 1-3.5 cm broad, merelya thin disdike expansion 
of the stalk; convcx becoming plane or depressed, persi stent; surface smooth, white to 
grayish, buff, or occasionally straw-colored, often with a volva L patch or remnants; mar- 
gin often tattered or fri nged in age. Flesh(in stalk) white when fresh. SPORE MASS ex- 
posed at maturity, composed of thin plates which hang from the margin of the disdike cap 



Lefl: Montagnea arenartus t small specimens. Note how central disc or “cap" has “gillsT radiating 
from its edge, Rig hl: Gyrophragmium talifomkum (sec commcms under Moniagnea arenanus), a 
rare mushroom whose “gilis" are attached to underside of cap, Both species have a vol va when fresh. 

and are entirely free from the stalk; plates often wavy or curled, up to 3,5 (6) cm long, 
reddish-black to blackish at maturity, event ually falling off the cap or disintegrating, 
bul not deliquescing. STALK (5) 8-30 cm Long, 0.2- L5 (2.5) cm thick, percurrent, more 
or les s equal or often tape ring downward, holiow, tough or almost woody when o Id and 
dry (but very fight); smoolh or longitudinally fibrillose-striate, often splitting or cracking 
into fibrillose or shaggy scales, white to buff or sometimes discoloring darker in old age 
VEIL absent or rudimentary. VOLVA at base of stalk saclike, usually buried in soil 
loose (often remaining in ground), two-layered, the outer layer white and amplc, the 
inner layer composed of tough fibers, SPORE PRINT not obtainable; spores (7,5) 12-20 
(28) * (4.5) 6-1 1 (14) microns, elliptical to nearly round,smootb, with agerm pore. Capil- 
litium absent. 

HABITAT: Solitary, scattered, or gregarious in sandy soil old fields* and other waste 
places; widely distri buled and fairly common in the arid and semt-arid parts of western 
North America (from Mexico and Texas to California and eastern Washington). !t has 
beenfound high upontheslopesof Mount S basta, and by the hundreds in Helds in eastern 
Oregon, In California it is quite common inland. I have yet to find it in our area, but the 
very similar Gyrophragmium valifornieum (see comments) does occur rarely insandy soil 

EDIBILITV: Like myself, too thin and tough to be of valuc. 

COMMENTS: This odd but interesting fungus can be told by its long stalk and thin 
diselike eap from whose margin the spore-bearing plates are suspended. The presence 
of a volva is also distinetive, but the volva is deeply buried and easily left behind in the 
ground (or sometimes rots away). The sire and stalure vary comidera bly— those from 
Oregon and nort h-cent ral California being rather small and siender (usually less than 20 
cm tall), and those from Southern California and the Southwest being somewhat taller 
(20-30 cm) and often thicker. The blackish spores and thin spore-bearing plates suggest 
that MontQgnea c vol ved from Coprinus, but the fruiting body does not ddiquesce, nor 
does i t have true gilis. A similar but mueh rarer fungus, Gyrophragmiumcaltfornkum t has 
dark brown to blackish spore-bearing plates thal hang from the underside of the diselike 
cap ralher than from the margin. It also has a loose volva plus a double-laycred partial 
veil that either disappears or forms an annulus(ring) on the stalk. It is known only from 
the San Francisco Bay region of California, and appears to be quite rare. In both of these 
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species the volva and spore mass disintegrate or rot away, white the light woody stalk 
and thin discli ke cap remain intact and persist for months without decaying. In this 
condition they can be mistaken for o Id specimens of Battarrea phaifokles (a s talked puff- 
ball) whose spore mass has dis persed. In the latter species, however, the disc at the top of 
the stalk represents Ihe underside of the oid spore case raiher than the cap. 

Longula texensis (Gastroid Agaricus) 

ERUITING BO DY with a cap and stalk. CAP 3-9 cm broad, oval to round or broadly 
convex or somewhat flattened; surface dry, white to buff becoming tan to ochre or 
brownish in old age, smooth or often breaking up to form white to brown fibrillose scales 
or warts thai may w r earaway in age; becoming fragile as il d ries out, often rupi uring longi- 
tudinally in age (especially near margin); margin at first joined to cap by a veiL Flesh firm, 
white, but bruised areas often stamed yellowish (or somelimes pinkish-stained in stalk). 
SPORE MASS composed of crowded, convoluted, folded or branched plates and/ or 
cavities; free from the stalk (at least in age); brownish becoming deep chocolate-brown 
to blackish at maturity and usually exposed or partially exposed in age. ST ALK 2-10 cm 
long, 1 .5-3.5 (5) cm thick, equal or thicker at base, smooth or longitudinally striate, firm 
and sohd when fresh, becoming tougher or even woody as it dries out; white or colored like 
cap; percurrent. V El Ltwo-layered, at firstcontinuouswiththecap margin and stalk, but in 
age usually pu II mg away from the stalk or separatingfrom Ihe cap to form a superior ring on 
stalk. VOLVA present or absent (usually intergrown with stalk and therefore inconspr- 
cuous). SPORE PRINT not obtainable; spores 6-7.5 * 5-6.5 microns, nearly round, 
smooth. Capillitium absent 

HABIT AT: Solitary, scattered, or gregarious in poor soil, waste p laces, irrigated flelds, 
lawns, disturbed areas, etc., apparently wtdespread in the arid and semi-arid areas of Ihe 
West (from Texas to California and north at least to Oregon), fruiting af ter rains or 
artificial wa tering. It used to be common in the San Francisco Bay area, but has apparently 
been pushed out by de velopment. 1 1 can st ill be fou nd wrth regularity in theSacramento a nd 
San Joaquin Valleys, and has aiso been found in Santa Clara and San Mateo counties. 

EDIBI1TY: linknown. It hasprobably been eatenasan ^ganmrbutton, but I can find no 
specilic information on it. According to Rick Kerrigan, it is easily cullivatcd. 

Longula texensis looks like an aborted or deform ed Agaricus, Note wide variation in Size and shape. 
At left a slout bolton has been sliced open to show the dark spore mass mside; at far right are twoslim 
bul tons; al eenterare three small, mature, dried-up individ uals (two with a fully exposed spore mass). 





Longula texeftsti. These large specimens were fo und near Coallnga, California The cap can be scaly 
or smooth (see photo on previous page). 

COMMENTS: Originally ca lied Longia (or Gyrophragmium) texemis, this mushroom 
is closely allied to Agaricus, and is likely to be mistaken for that genus bccauseof the veil 
(which sometimes forms an annulusor ring), cap, stalk, and dark spore mass, However, it 
beks true gilis and the spores arc nol forcibly diseharged. When the veil breaks or pulis 
away from the stalk or the cap splits radially, the spore mass is exposed to the elements, 
whereas in Endoptychum the spore mass usually remainsendosed. A giant version of this 
species,/,* var, major, occurs throughout the range of the typical variety. Jtscapis 

6-12 or more cm broad and often quite scaly, and the stalk is 10-25 cm long and 2.5 cm 
or more thick(see photograph above). 

Endoptychum depressum Color Plate 84 

(Mountain Gastroid Agaricus) 

FRUITINC BODV with a cap and stalk* CAP 3-15 cm broad, rounded or convex or 
flattcned on top, often centrally depressed in age; surface smooth or oceasionally scaly. 
white to dingy whitish or buff, often staining yellow or amber when bruised and in age 
(and sometimes staining vinaccous-brown ncar bottom); margin depressed around the 
stalk and joined to it by a veil, sometimes pullingaway from stalk in age or the cap rupn 
turing irnegularly. Flesh white, firm becoming tough in age, often bru ising yellow; odor 
usually sweet (like almond extract or anise) w hen y oung but often unpleasant or musty at 
maturity* SPORE MASS composed of branched or contorted, crowded plates (rudi- 
mentary gills) or clongated chambers, pal lid soon becoming chocolate-brown to black ish- 
brown, usually powdery at maturity and not normally exposed excepl in oid age. STALK 
1-4 cm or more long, 0*8-3 cm thick, equal or tapered, usually short(but seecommcnts), 


Endoptychum depressum. the widespread s hort-s talked form. Specimen at right isbcingviewed I rom 
top. the specimen next to it from the bottom. Specimen at far left has been cut open to show the dark 
mature spore mass. S peci men next lo U is being viewed fromside.Seecolorplatcforlong-stalked form. 
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firm, white or s tamed like the cap, smooth, percurrent. VEIL ral her tough, cover i ng the 
ju net ure of cap margin and stalk, not normally rupturing but sometimes breakitigaway 
from the stalk in age. VØLVA typically absenL SPORE PRINT not obtainable; spores 
variable in size but usually averaging 6-10 » 5.5-8 microns, round to broadly ellip ticak 
smooth, thick-walled. Capillitium ahsent. 

HABIT AT: Solitary to gregarious or clustered in duff or soil under conifers( or some- 
times aspen), common m the mountains of western North America, especially in the la te 
summer and fa li. The short-stemmed form typical of the Sierra Nevada often de ve lo ps 
underground but usually pokes through thcsurface by maturity, A long-stemmed version 
(see comments) is sometimes abundant under ponderosa pine in the Southwest. 

EDIBILITY: Said to be edible(usc only firm specimens); I haven’t tried it. 

COMMENTS: This mushroom is ciosely reiated to the section Arvenses of the genus 
Aguricm by v irtue of its sweet od or when young, tendency to stain or age yellow, and 
dark spores. However, the veil doesn’t normally break untiltf//^r the spores are mature(if 
it breaks at all) and the giils are missha pen to practically absent. The stalk is usually quitc 
short(as shown in the black-and -white photo), but the long-stemmed vanety (which may 
or may not bc distinet) shown in the color platc is ihe prevalcnt one in Ihe Southwest, 
Several other species may occur in the West, but have nol been formally describcd, The 
names5erøfm/n and Gyrophragmium are used by someauthors instead of Endoptychum. 

Endoptychum agaricoides (Gastroid Lepiota) 

FRL'ITING BODY witha round to oval to pear-shaped, broadlyconical,orheart-shaped 
(narrowed at top) cap and a short stalk. CAP (I) 2-7 (10) cm broad, 2.5-10 (12) cm high; 
surface dry, white when youngand fresh, but discoloring buff to tao, ochre, or brownish 
witb age; flbrillose, but often breaking up to form scales which give it a shredded ap- 
pearance; margin typically joi ned to the stalk. Flesh (in stalk and cap) white when fresh, 
but in one form staining vinaceous-brown when exposed. SPORE MASS composed of 
distoned chambers and / or platcs (rudimentary gilis) crowdcd within the cap; at first 
white and fleshy, then turning yellowish and finally becoming brown to yellow-brown in 
o Id age, and so med mes powdery, STALK percurrent, sometimes en ti rely internal (a 
ve rtieal column that extends to the top of cap), but usually e xte ndi ng si ightly bel o w the cap 
(up to 2 cm), usually thickcst at base of cap; white when fresh, but often discoloring like 
the cap in age; usually with a mycelialcord at base. VEIL not clearly differentiated from 

This im mat ure Endoptychum agaricoides has been sliced open to show ihe percurrent stalk and white 
spore mass. Later the spores turn yellowish or brown and may become powdery. Note the Lepiota- 
Like scales on cap. 
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cap (Le., underside or “margin” of cap joined to stalk), VOLVA absent. SPORE PRINT 
not obtainable; spores 6-9 (II) * 5-7 microns, elliplicai, smooth, with a thick inner wall 
that has an apical pore. Capillitium absent. 

HABITAT:Solitary, scat lered, oringroupsorclustersinlawns, Helds, flowerbeds, waste 
places, etc.; w idely d istri buted. It is fairly common in the Southwest and R ocky M ountain 
region in the summer and early fali, but 1 have not seen il j n Coastal Californ ia, lt is one of 
the fcw gastroid agarics to be found in castern North America. 

EDIBILiTV: Said to be edible when young; l haven! tried it. 

COMMENTS: Also known as Secotium agaricoides, this unsung, farflung fungus looks 
Like an unexpanded Agarkus or Lepiota, but has only nidimentary giils and never upens 
out, The rather pale spore color and thick inner spore wall with a pore suggests a doser 
relationship to Lepiota or Chlorophylium than to Agaricus. It does not appear to have 
mueh in common with ot her Endoptychumsfe.g., £. depressum)^ but is the “type" species 
of the genus. Other species: E. arizonieum of the Southwest is very simiiar, but has mueh 
larger spores; Neosecoiium macrosporum of the Midwest, Southwest, and Southern 
California also has larger spores, but they are ornamented rather than smooth and the 
fruiting body is usually slightly smaller ( I -4 cm high). 


BRALNIELLULA 

E ASI LY recognized by its orangish to vinaceous flesh and gastroid appcarancc, this 
small genus is clearly related to the pine spikes (Chroogomphus), Like the latter, it has 
grayish-black spores and amyloid flesh and grows exelusively with conifers. As there is 
only one common species, a key hardly seems necessary. 

Brauniellula nancyae (Gastroid Pine S pike) 

FRUITING BODY with a cap and shori stalk. CAP (0.5) 1-6 cm broad, rounded to 
convex or to bed, or sometimes flattencd on top; surface dry to very slightly viscid, fibril- 
losc, ochre to pale or duli orange beneath a layer of flattencd grayish to brownjsh-gray 
fibrils, often becoming vi naceous in age; margin often lobed , at first attached to Ihe stalk by 
the veil, separating from the veii in age but remaining ineurved. Flesh thick, H rm, pale 
orange to ochraceous when fresh. SPORE MASS composed of crowded, convoluted 
p lates and/ or cavities; ochraceous to pale orange, becoming darker (grayish to nearly 
black) as spores mature; usually remaining covered by the veil, but sometimes partially 
exposed. STALK 0 3-2 cm løng, 0,5-1 cm thick, equal or narro wed bclow, often so short 
that it scarcely protrudes below the cap; solid, firm, ochraceous to duli orange, usually 
fibrillose, often becoming vinaceous or reddish-stamed in age and/ or at base. VEIL 
fibri Ilose, ochraceous or becoming vinaceous. VOLVA absenL SPORE PRINT not 
obtainable; spores 16-20 * 6.5-9 microns, narrowly ciliptical to spindle-shaped, smooth. 

HA BIT AT: Solitary orscattered to densely gregariousorclustered induff under conifers 
(especially fir and pine) in the summer and early fali; known only from western North 

BraunieUula nancyae (- B aibipes) is common under mouniain co rulers through out the West. Note 
short stalk. It is cJosely related to Chroogomphus. ( Hcrb Saylor) 
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America, lt is common in the Sierra Nevada and Cascades as well as in Idaho; il is also 
said to occur in norihern Amona. 

EDIB1LITY: Unknown, but probably edible. 

COMMENTS: This cunous mountain fungus is an almost exact rcplica of a Chroo- 
gomphus. except that it has only rudimentary gilis (if any } and does not open out, and is 
aften buried or half-buried in the humus layer. Note that it is the same color as Chroo - 
gomphus(du\\ or pale orange to ochraceous, becoming vinaceous in age) and has the same 
spore color (gray to black) and habitat. The grayish fibriis on the capare suggestive of C 
kpwcysm (see comments under C tomentosus). According to Eric Gerry, B , albipes 
is an earlier (more correci) name for B. nancyae. Other gastroid members of the Chroo - 
gomphus-fa mily (Gomphidiaceae) include: an undescribed species (or per haps just a 
“freak”) found under a pine in Southern California (larger than B , nancyae, and iacktng 
the grayish fibriis on the cap); and Gomphogaster kucosarx, de ser i bed fromldaho^hich 
has white flesh in the upper stalk and a bright yellow stem base (like the agaric genus 
Gomphidius), bul whieh has a minutely cham bered spore mass instead of giils. 


THAXTEROGASTER, NIVATOGASTRIUM, & AUies 

Medium-sized to small fungi found on wood (N ivatogusirium) or gr o und ( Thaxterogaster Bl 
ot hers). FRU I TING RO DY with a cap and stalk. CAP narrowly conical to ccmvcx, plane, or cen- 
tral ly depressed, viscid or dry. SPORE MASS c nc losed by the tap but occasionally exposed at 
malurily. compcsed of rudimentary giils or plates tkat sometimex hranth tuform cavilies. ochre 
to brown, rusty-brown. or re tlilish-hrovvn at ma tu rity, not normally becoming powdcry. STALK 
u&ually welbdcvduped (but semelimes ve ry skørt), pe red rinem. VE IL absent or if present then 
thin and fibnlksst VOI VA Lypically abseiit SPORE PR IN I n ot obtainable. Spores ta w ny lo 
brown under the microseope, mosily clliptical, smoothor roughened, SphaeroeysIsandeipiHitium 
absem. 

SIX miscel laneous genera of gastroid agarics are ireated here. All have brown spores 
and are thought to have evoived independently from various brown-spored gilled 
mushrooms. A ivatogastrtum, for insiance, is closely rdated to Pholiota\ like that genus, 
it grows on wood, Thaxterogaster, on the other hånd, is terrestrial and allied to Cor- 
tirmrius; Weraroa and Galeropsis , with their distinetive pointed caps, may be derived 
from P silot ybe or p ossi bly Conocybe, Set chelliogaster and Gastrocybe are bo Ih sug- 
gestive of the Bolbitiaceae. All six are small genera and none are worth eating. Three 
characteristic species of our western mountains are described here. 

Key to Thaxterogaster, Nivatogastrium, & Allies 

1 . Growing on wood (on mountain c o ni fers) Nivatoga atrium mtbigertum, p. 735 

1 , Growing on ground * • ■ 2 

2. Cap very narrowly conical (like a d unce ca p); usually found in grass or mountains 3 

2, Not as above 4 

3. Found on lawns, femling body soon dissol ving or eollapsing 

.... Gastrocybe lateritia (see Weraroa cueullatQ, p. 734) 

3. Usually found in mountains (but often among grasses); fruiting body not dissolving quickly 

Weraroa cucuttata & others, p. 734 

4. Associated principal ly (if not exelusively) with eucalyptus; stalk siender 

SetcheUiogaster tenuipes (see Weraroa cucullata. p. 734) 

4. Not as above; associated mainly with conifers * - * • 5 

5. Veil thick and/ or persistent; gilis present; spore print obtainable ... (see Cortirmrim* p. 417) 

5 Veil fibiillose or not wdUdevelopcd, persisting or disappearing, spore mass composed of 

contorted plates or ca vi ties; spore print not obtainable Thaxterogaster pirtgae, p. 734 




Leffc Thaxterogaster pingue N ole percurrent »talk in shced spetimen on left. The stalk ean be very 
short or fairly kmgdependingon environmeutal conditions. Right Weraroa cucullata iseasily told 
by ns small s*ze and narrow, pointed "head.* 

Thaxterogaster pingue (Gastroid Cortinarius) 

FRU1TING BGDY witha cap and short stalk. GAP 1-5 om broad, rounded orobtuseto 
convex or lobed, the top often Oattened somewhai in age; surface slightly viscid toslimy 
when moist, smooth, buff to ølive-yellow to dingy yellow-brown or dark brown. Flesh 
firm, while or tinged cap color, SPORE MASS eomposcd ofcrowded, contorted plates 
and/ or small cavities; yellowish becoming du 11 brown to pale or dark cinnamon-brown. 
STALK 0.5-4. 5 cm long, 0.8-2. 5 cm thick, vcry short ormdsmentary insome forms, wdl- 
dcveloped in others; cqual or swollen at base; percurrent (the portion in the spore mass 
usually quite narrow and unbranchcd); smooth, often viscid near base when moist, duil 
yellowish to buff orcolored like the cap, often purpie or liiac where exposed lo light. VEIL 
fibrillose or cobwebby, persisling or disappearing. VOLVA absent. SPORE PRINT 
not obtainable; spores (12J 14-16.5 * 8-9.5 microns, dliplicai to somcwhat oblong, warty 
and , or wrinkled. 

H A R 1 T A T: S ol ita ry to gregarious i n d uf f u nd e r co nife rs i n weste rn N orih A me rica ; fa i rly 
common in the summer and fall, especially al higher elevations, tt is one of the most fre- 
qucntly encoumered gastroid agarics of the Rockies (usually under spruce). In the Sierra 
Nevada and Cascades it favors fir. In our area il is rare- one specimen of local origin 
was brought to me, bul its collector did not note the habitat. 

EDIBILITY: Unknown- but hardly tempting, 

COMMENTS: This species is best rccogni/ed by its viscid cap, dingy yellowish- brown 
to brown overall color, and frequently violet-tinged stalk. Il is a variable species i nsofar 
as shape is concerned specimens growing in regions of high rainfall are apt to fruit abo ve 
theground and have a well-developed stalk, while those growing indrierhabitatsaremore 
Jikely to remain buried in the duff and have a short stalk that barely protrudesfrom thecap 
(i.e. T the fruiting body can bc roundish and RhizopogonAike). Thaxterogaster isthought 
to be closely related to the agaric genus Cortinarius. Several ot her species of Thaxtero- 
gaster oceur in the United States, some of them undescribed. 


Weraroa cucullata (Gastroid Liberty Cap) 

frRL ITING BODY with a cap and stalk. CAP 1 -4 cm high, 0.4-1 .5 cm broad, narrowly 
conical with a pointed apex; surface dry to slightly viscid, smooth or fibrillose, often 
wrinkled, yellow to yellowish-buff to tawny or yeliow-brown; margin often splitting in 

734 


WERAROA 


735 


age and retracting slightly from the stalk. SPORE MASS composed of crisped or con- 
torted gills that may or maj not branch toformcavities; brown to reddish-brown. STALK 
Longand thin (5 -1 2 cm long, 1-4 mm thick), equal or with a small bulb at base, hollow or 
stuffed, rather tough, smooth or fibrillose, colored like cap, dry, VEIL (partial) absent 
or evanescent, VOLVA absent, SPORE PRINT not obtainable; spores 11-14 (16) K 6-8 
( 10) microns, elliptical, smooth, with a germ pore; tawny to brown under the microscope, 

HABIT AT: Scattered to gregarious on ground, usually among grasses in wet alpine 
meadows; widely distribut ed in the mountains of western Nort h America, It occursin the 
Sierra Nevada and 1 have found it in the Southern Rockies in August. 

EDIBIL1TY: Utterly and irrefutably inconsequential, 

COMMENTS; The narrowly conical, pointed cap perched on a long thin stalk plus the 
rudimentary giils make this a most distincti ve mushroom. It is reminiscent of a liberty cap 
( P siloer he sermianceata)^ but does not have true gi Ils. Galeropsis cucullata is an older 
name for it. Galeropsis pofytrichoides, found in the same habi tals, may be a smal le r- 
spored version of the same species. G. angusticeps is an eastern species, Gastrocybe 
lateritia is also similar but grows on lawns and, like Conocybe. collapses or dissol ves 
very quickly (within a few hours). Also deserving menlion is Setchelliogaster tenuipes , 
a small species probably related to the Bolbit iaceae. It hasaconvextoroundorcylindrical, 
yellow- brown to brown or reddish-brown, non-viscid cap with a chambered orgiil-like, 
exposed spore mass and a short or long but siender stalk. It is associated with eucalyptus 
and is either especially fond of erudite setti ngs or is only sought for by ^acadetnia nuls,” 
(It has been found on the Stanford and University of California campuses.) 

Nivatogastrium nubigenum (Gastroid Pholiota) 

FR LITING BOD V with a cap and stalk. CAP (1)2-8 cm broad, nearly ro und toconvex, 
sometimes expanding in age, the center often flattened or slightly depressed; sur face 
smooth or slightly fibrillose, ochraceous or taw r ny to dingy yellowish, buff, or white 
(usually fading to whitish in age), slightly viscid w'hen wet, sometimes pitted; margin at 
first ineurved and often lobed, remaintng attached to the stalk or sometimes pullingaway 
inoldage, Flesh white in the cap and coiumella(that portion of the stalk surrounded by the 
spore mass), usually brown in the stalk; rather soft but tough (especially in the stalk); 
odor mild or fragrant(like bubble gum). SPORE M ASS brown tocinnamon-brown when 


Nivatogastrium nubigenum grows oti dead mouniain conifersin the spring. Spore mass is composed 
of coiUorted gills and is sometimes exposed in old age (large speeimen), Note pale color. 
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mature, composed of irregularly contorted gilis that often form chambers; exposed only 
in old age if at all ST ALK 0.5 -2 . 5 cm long, 0.5-2 cm thick, equal or thickerateitherend, 
percurrent, usu al ly s hort and s to ut, quile tough (difficult to section); white or stained 
brownish to rusty-bfown, not viscid. VEIL present as whitish fibrillose tissue that exiends 
from the cap margin to the stalk; often disappearing in age, nor forming an annulus(ring). 
VOLVA absent. SPORE PRINT not obtainable;spores{3)7-9( 12) * (3) 5 .5-6 ,5 microns, 
elliptical, smooth, brown in mass, honey-colored under the micro scope. 

HABIT AT; Solitary to gregarious or in small c lusters on rotting con i fers, often near 
melting snow or shortly after the snow disappears, fa irly common in the mountains of 
the West in the spring and early summer, especially on fir and lodgepole pine. I have seen 
large fruitings in the Sierra Nevada and Cascade«, but have yet to find it on the coast. 

EDIBIL1TY: I can find no information on it. 

COMMENTS: This distinetive member of the "'snowbank” mushroom flora is easily 
identified by its pale color, growth on wood, and irregularly contorted or cham bered 
brown “gills” which remain enclosed by the cap or are exposed only in okl age. Like other 
gastroid or”reduced” agarics, it is apt to be mistaken for an uno pened gilled mushroom. 
I ts occurrence on wood and brown “gills” plus the color and shape of the spores relatc it 
to the agaric genus Pholiora. A not her Ph olioia- relative, N. wrightii, has been found m 
the mountains of Southern California. 


MACOW AMTES, ARCANGELIELLA,& Allies 


Small, to mcdtiun-sized, terrtsinai wood Land fungi h ith a crisp and brittfe or fragile te Mure, 
FRU n ING BO DY with a cap and si alk. C AF variousjy shaped bul ncverconicaldull or bnghity 
tolored; margin frequcntly joiucd lo or louehing the stalk. at leas* when young. Flesh white or 
pal lid. SPORE MASS white to yeliow „ pinkish, or ochraceouX usuaily composed tf cttfJtOfléd 
g Uh which may brunch to form c mittes; enclosed or exposed. Latex present in Artangelielia, other- 
wise absent. STALK often short, percumrnl, white or pale^oolored, brink 1 (typirahy snapping 
o pen clcanly like a piece of chalk). VEIL and VOL V A absent. SPORE PRINT not ob tomat fe. 
Spores hyalme (coiortess) under the mkroscope, round to dliplical, ornamented with amyioid 
warts, s pines, or ritiges. Sphacrocystø usuaJJy present in some pari of ti$sue. Capilljiiuinabstrni. 


THESE curious fungi look like disfigured specimensof Russula and Laciarius. which is 
cssemially what they are. Like those genera, they have white to ochre gills, a crisp or brittle 
texture, and ornamented amyloid spores. However, as in other gastroid agarics, the 
cap does not expand fully and the gills are irregularly contorted or aborted and have lost 
the ability to forcibly discharge spores. Furthermore, while they are not truly hypogeous 
(subterranean), they exhibit a tendency in that direction, Le., they are frequently only 
partially exposed at maturity , In other words, they are intermediate in aspect between the 
Russulaceae (Russula and Laciarius) and certain genera of false truffles ( Marte lim, 
Gymnomyces, and Zelleromyces). (The latter are microscopically similar but have gone 
completely underground, lost their stalk, and typically have a chambered rather than 
gilled spore mass.) 

In Macowanites the fruiting body is Russula-hkz (i.e., the cap is sometimes brightly 
colored and thereis no latex). In Arcangelielta, on the other hånd, a latex is usually present 
as in Lacrarius (the latex is best seen by slicing open a fresh fruiting body). A third genus, 
Elasmomyces, closely resembles Macowanties* but has spores which are not modified for 
forcible discharge (thus it is a step doser to the false truffles) and lackssphaerocystsinihe 
giils. (A fatowanites has sphaerocysts in the giils and its spores are modified for forcible 
discharge though they are not actually discharged.) 

Like Russula and Laciarius, these mushrooms ane strietly tnycorrhjzal. They are 
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especially commonand diverse underconifersinthe mountainsofwestemNorth America, 
but se veral (e.g,, Macowanites mug nu s) occur i ri our area. They are not often c ol leeted 
for food and those with an acnd (peppery) taste or unpleasant odor should be avoided. 
Over 25 species of Macowanites have beend esc ri bed from the United States. Most of theni 
are difficult to identify without a microscope. Arcangeliella and Elasmomyces have 
fewer species, but are still not easy to identify. One Macowanites and one Arcangeliella 
aredescribed here. 
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Key ta Macowanites, Arcangeliella, & Allies 


Taste very acrid (peppery), but mjitic times latently so 
Taste mild or distinctive but not acrid 


f ruiting body exudinga latex (milk or juice) when cut open, al lcast when fresh and moist(but 

latex sometimes viery scant) . . - - 3 

Latex abscnt - - ■■***•*■■•■« 9 


Stalk usually wclJ-devcloped; latex usually copious; found mamly m Coastal forests 

Arcangeliella variegata (see A. trassa, p. 738) 

Stalk usually short, oftenpooriydeveloped; latex copious or scanty;found mainly undernumn- 
tam con ifcrs (in S ierra N c vad a . Cascad es, e tc . ) A rcangeliella crassa & others , p . 7 3 8 

hr ni ting body medium-si /.ed to fairly large (cap 3- 14 cm bi oad, stalk 3-7 cm long and often 3 cm 
thick); cap dull-colored (emnamon-buff to pale tan to dark brown); odor usually unpleasant 

in age Macowanites magnus (sec M . amerieanus, below) 

Not as above * * * - 5 

Odor antiseptic (like iodoform) or chlorme-tike, at least at maturity & 

Odor mild or disti nc ti ve but nol as above ...... 7 


Odorchlorine-like; taste unpleasant Macowanites chlorinosmus (see M . amerieanus * below) 
Odor antiseptic; taste mild Macowanites iodiotens (sec M amerieanus, below) 

Odor sweet, al least in age or when di ied 8 

Odor mild or unpleasant but not sweet 9 

Ca p wh i t j s h Etasmomyces odoratus (ste Macv wanites amerieanus , below) 

Cap tan to rusty-browtl Arcangeliella camphorata (sec A crassa. p. 738) 

Associated primarily with hardwoods {oak, etc.); cap whitish lo bnghi red or reddish .... 10 
Associated primarily wilh conifcrs; cap whitish lo yellow, blue, olivc, vinaccous. salmom rosy, 

purpbsh, vinaceous, or mixtures thereof , 11 

Spore mass composcd ofcontorled or rudimenta ry giils 

t tasmomy ces ru ssuloides 8 l others (see Macowanites amerieanus, bdow) 

Spore mass minutely c ham bered, not normally exposed .... (set Mariellia&r Allies, p, 742) 

Taste acrid 1 peppe ry) Macowanites luteolus& others (see M. amerieanus, below) 

Ta ste m Ud or al lea st n ot ae r id Macowanites amerieanus &. ma ny oi hers , be lo w 


Macowanites amerieanus ( Gast roid R ussula) 

FRU1TING BODV witha cap and stalk, CAF I -5 cm broad,convexorirregularly lobed, 
but often expanding in age to plane or even centrally depressed; surface vise id when wet, 
smooth or often breaking up into scales(especia lly at center); color va riable: 1 ilac, purplish, 
vinaceous, olive, blue. yellow, or even whitish, or often mixtures thereof; margin not 
typically joined lo the stalk but often touching it when young, Flesh brittle, crisp, white; 
odor and taste mild. SPORE MASS consisting of irre gu la ror disto rted, often veined or 
even c ham bered giils that are whitish at Jirst but soon become ochre todull yellow-o range; 
usually attac hed to stalk. STALK 1-3 cm long, 0,34,5 cm thick, more oriessequahfirm, 
brittle, smooth, white, percurrent. VEIL and VOLVA absent, SPORE PRINT not 
oblainable; spores 8,5-13.5 * 8-12 microns, broad ly elliptical to round , with amy loid warts 
and ridges, modified for forcible discharge but not actually discharged. 
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HABIT AT: Solitary togregariousorclustered induff und er conifers (sometimes bu ned); 
fatrly common atid widcsprcad in western North America, especially under spruce* ftr T 
Douglas-fir, ard pine, It fruils mainly in the summer and fail and is said to be thc most 
common member of the genus. I have seen it in northern California, 

EDIBILITY: Said to bc ed i ble- bul bc sure of your Identification. 

COMMENTS: This conifer-lover looks like a deformed or aborted Russula-, which is 
essen ti al ly what it isf The spores are not forcibly discharged and hence a spore print is 
unobtainable. There are more than 20 other members of the genus in North America, 
including: Al. iodiohns, very similar bul with a distinet iod oform (antiseptic) odar, found 
under conifers; Af. subohvaceus, a mild-tasting species wtih a white or olive-tinged cap 
and smaller spores, found in the Sierra Ncvada under conifers; Af, chlorinosmus , with a 
whitish to yellow cap, deep ochre spore mass* chlorine odor, and unpleasant taste, found 
under conifers; M. tuteoius, a duil or pale yellowish* aerid-tasting species found in coasta! 
California and the Pacific Northwest under conifers, M. subrosaceus t a pinkish-capped, 
ochraceous-staining species; M. (-Elasmomyces/ roseipes, w r ith a pinkish to salmon or 
vinaceouscap whose margin never touches the stalk, favoring spruce and fir, Af, aipinus, 
a white to creamy-buff montane species; and AL magnus, a large species (cap 3-14 cm 
broad* stalk 3-7 cm long and up to 3 em thick) with a viscid tan to dark reddish-brown cap 
and an unpleasant odor, originally c ol leeted in Santa Clara County, California. The 
closely related genus Elasmomyces has spores which are not modified for forciblc dis- 
charge and seems to be more common under oak than conifers, at least in California. Its 
members in cl ude: E> russutoides, with a red to reddish-brown cap (at least in age) t wide ly 
d is i rib u ted; E. pifosus, which tends to grow undergro und in association with oak; and 
E. vdoratus of Washington* with a strong fragrant odor. None of these are worth cating. 

A rcartgeliella crassa ( Gastroid M ilk Ca p) 

FRCITING BO DY with a cap and stalk, CAP 2-8 cm broad, convex when young, be- 
coming plane to shallowly depressed or irregular in age, surface pate buff to pinkish-buff, 
sometimes darkening sitghtly (to cinnamon-buff) in old age* d ry orslightly viscid* smooth; 
margin typically remaining attached to the stalk, but often not quite reaching il in some 
places, and in age sometimes se pa rating slightly from it. Flesh thick* crisp, brittk* w hite to 
pinkish-buff; odor of len unpleasant in age; laste very acrid (peppery). Latex present 
but often scanty (especially in dry weather), white, unchanging. SPORE MASS com- 
prised of contorted plates or rudimentary* often chambered gilis; pale pinkish-buff to 
ochre -buff, usually completely enclosed by the cap but occasionally exposed when old, 
especially ncar the stalk, STALK 0.5 -2, 5 cm Jong, 0,5-1 .5 (2) cm thick, usually stubby and 
poorly-developed, often off-center; solid or hollow, crisp, brittle, dry, smooth, percurrent; 
whitish or eolored like the cap. V EILa nd VOLV A a bsent. SPO R E PR IN T not obtainabie; 
spores 7.5-11 * 5.5-8 microns, elliptical, with strongly amyloid ridgcs(reticulatc), 

Left: MacoHanites sp. (perhaps Macowanites magnus), a Russula-Yikc fungus with deformed gills. 
Right: A rcangelielh crassa has short stalk plus white la lex which is not visible here.(Herb Saylor) 
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HA BIT AT: Solitary togregarious induff under conifers and in mixed woods;knownonly 
from the mountains of western North America, ft is sometimes common (along with A. 
tenax see comments) in ihe Sierra Nevada in the spring, summer, and fall. Like many 
gastroid agarics, it does not seem to occur on the coast. 

EDIBILITY: Unknown, but the aerid taste isa deterrenL 

COMMENTS: The genus Arcangeiiella is closely related to Lactarius, and this species 
looks like an aborted rnilk cap. The overall buff to pinkish-buff color and white acrid 
latex are im porta nt Held characters. A , tenax and A* (actarioides (the latter with a 
gelatinous cap cuticle) have also been described from the mountains of Oregonand Cali- 
fornia; they are very similar if not the same. Other species: A. vane gata is a Coastal species 
with a grayish-buff to olive-buff cap that is often yellowish-spotted in age plus a copious 
white to almost clear, acrid latex and well-developed white stalk, it occurs in our area but 
is more common northward. Still another species, A. (-tilasmomyees) camphoraia of 
Washington, is remarkable for its strong fragrant odor like that of candy caps (Lactarim 
fragiUs 'dnå relatives), especially when dry. As in candy caps, its latex is often absent, but 
the odor and overall tan to rusty-brown color distinguish it. See also ZelIeromyces( under 
Martellia & Al lies). 


False Truffles 

HYMENOGASTRALES& Allies 



spores 


I HE false truffles, deprecatingly dubbed “squirrel food" by at least one jaded fungophile 
1 know, are easy-to-o verloo k, dtfficulMoTdentify, subterranean, tuberlike fungn They 
are neither delicious (unless youTe a squirrel) norconspicuous(unless yøu'rea squirrel) 
nor attractive (unless youVe a squirrel), but they are interesting from an evolutionary 
standpoint (unless you're a squirrel) because many are thought to have evolved from the 
Hymenomycctesfe.g., agarics and bole les) or perhaps to have given rise to them. 

The fruiting body of a false truffie is typically polatolike: round to oval or knobby with 
a tough or cartilaginous to rubbery or gelatinous interior. The spore mass or gleba (in- 
terior) is often composed of small chambers that give it a spongelike appearance. The 
spores are borne on the walls of the chambers or sometimes within the chambers them- 
selves. The gleba usually remains intact through maturity rather than bccomingpowdery 
and dispersing. These features, plus the faet that most false truffles are hypogeøus(sub- 
terranean) orerumpent(i,e., they “erupt” through the surface of the ground at maturity) 
distinguish them from the puffballs and earthballs, which havea powdery spore mass in 
old age and usually fruit above the ground. 

Some false truffles, such as Truncocoiumella, possess an internal stalk or columella— 
a branched or unbranched central column w hich penetrates the spore mass and sometimes 
prot rudes slightly beneath it as a rudimentary stalk or “stump."' The columclla can be 
quite siender, so you should always make several sections of the fruiting body so as not to 
overlook it. The columella or “stalk" is not usually percurrentas in the gastroid agarics, 
and in many false truffles (including the most common genus, R hi z opog on) it is al- 
toget her lacking, 

The false truffles can also foeconfused with the “true" truffles, which are not as common, 
usually have a channelled or marbled or hollow interior, and lack a columella (see lengthy 
footnote on p. 844). As might be expecied, there are some exceptions(e.g T , false truffles 
such as Meianogaster and Alpova have veins in the spore mass, and some truffles have a 




False tru files look something like puffballs, but usually grow underground and do not have powdery 
spores at matur ity The i nte ri or is usually di vided in to chambers, but thechamberscan beso mi nute 
that a hånd lens is required to see them. This species is Rhizopogon ochraceoruhens ( p. 755). 


chamhered interior), and it is sometimes necessary to make a microscopic determination 
as to whether the spores are borne inside asci (the true truffles) or on basidia (the false 
truffles).* 

As defined here, the false truffles are an artificial and heterogeneous group. Several 
genera are related to theagaricsfe.g., //>/Jiem?£tfjfertotheCortinariaceae, Hydnangium 
to Laccaria , Martellia to Russula, and Zetleromyces to Lattarius), A few, like Trwuo- 
colunwlla, show af fin i ties to the bo le tes , whiie the origins and relationships of ot hers 
(e.g., Rhizopogon and Alpova) are obscure. 

Western North Amenca harbors more than its share of false truffles — more, in faet, 
than any other region in the World. Most if not all are mycorrhizal. They are ven common, 
but since they tend to grow underground , they’re unlikely to be seen unless sought for. 
The hest way to Find them is to takea handrakeand siftgently through the humus orneed le 
duffand upper soil tayer (seechapter on truffles for more details), gi ving special attention 
to areas where squirrels, deer, or wiid pigs have been digging. You face fierce compet ilion, 
however, for those not devoured by animals are eagerly snatched up by mycologists (it 
is only in the last fifty years that the false truffles have been st udied cl osely — dozens have 
yet to be na med and many of the na med ones are known only from a single locality). 
Relatively few are left in the ground to rot in peace, which may actually be to their ad van- 
tage — since their spore mass is not powdery and easily dispersed, they rely on rodents, 
insects, rain, and mycologists to spread their spores for them. Many have strong odors 
(e.g,, like marzipan, garlie, or vanilla) that help to broadeast their presence. 

The false truffles are of more interest to the evolutionary taxonomist than the most 
revolutionary gastronomist. Some have an unpleasant taste or texture; a few, 1 am told, 
are ed i ble. The overwhelming maj o rity, however, have not been tested (by humans), in 
part because Field idemification can be very difficult. A microscope is often needed to 
determine the genus and iamily as well as the species, 

The false truffles are a vast group— there are over 150 species of Rhizopogon alone! 
Only a few representatives are depicted here. The keys, which unavoidably resort to 
microscopic characteristics, are greatly modif ied versions of those in How to Knowthe 
Non-Gilled Mmhrooms by Alexander Smith, Helen Smith, and Nancy Weber. Those 
of you who wish to know more aboul the false truffles should consult the extensive keys 
in that book, the technical literature on the subject (see bibliography), and/ or the 
squirrel representative nearest you. 

Key to the Hymenoga strå les & Ållies 

1. Spore borne inside asci* (see Tubera les, p. 841) 

1, Spores borne on basidia* , 2 

2. Columella present, b ranchcd or unbrartched, percurrent [ ex lendi ng all the way through spore 

mass) or stumplike, sometimes very thin (be sure you slice the fruiting body perpendicular to 
the ground and through its center— you may want to make several thmslicessoas not to over- 


look the columella) * * , , , * # , * 3 

2, Coiuniella absent (but a stalklike base of tough fibers sometimes present) 7 


•For some fairly rdiable ways> to dminguish the TubcraJcs (truffles) from the false truffles in ihepeld see thec*- 
tensive font note at buttom of p. 844. 
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3. Columella short and slumpilke tir branched, usually prominent; peridium (skin) typically 
yellow to olive; spore masscomposed oJ empty tubularchambcrs, not blueing whencut; spores 
smooth* yeilowrsh to pale brown under the microscope; associated mainly if not exclusively 
with Douglas-fir . . H .... Truncocolumetla , p. 752 

3 . N ot as a bove 4 

4. Gutline ot gi Ib and cap present in longitudinal (perpendicular) section (see Agaricales, p. 58) 

4. Not as above 5 

5, Pc rid i um (skin) 2-5 mm thick; columella fairly thick (somelimes rounded or cushion-shaped), 
not percurrent; spore mass Lacking chambers but with radialt ng lines or plates when young; 
tv hi te becoming brown or black; firm to gooey or in old age powdery * . . . Radiigera, p. 760 

5 . N ot as above * * ......... . , , * . . 6 

6. Spore mass usually (but not always) greemsh to olive-gray or oltve-brown, typically tough or 

cartdaginous when young but often slimy in old age; columella often translucent (but some- 
times whitt&h), branched or unbranched; peridium (skin) usually well-developed; spores 
smooth or end osed in a wrinkled outer coai Hy si er arig mm & Al li es, P 762 

6. Not as above . . . * * 11 

7. Spore mass white even in age, ihecha robers usually gel-f died orexudinga white latex when cut; 

spores wilh a gelatinens sheath, not amyioid LeucophiepsSc Leucogaster, p. 759 

7, Mature spore mass darker ( may be white when yo ung), or if white then not as a bove . . . . 8 

8 . Per id iu m ( ski n) t h ick ( occas io na ily 1 m m. us ua lly 2 -5 ) a nd tough or leal hery ; s p ore ma ss at 1 irst 

white but soon black, purplish, ordark brown, remammg lirm for a long time but finally pow- 
dery, somelimes with veins but tackmg gel-fillcd chambers (se tSeteroderma, p. 707) 

8. Not as above; peridium usually thinner; spore mass only rarely powdery 9 

9. Spore mass typically marbled with paler vem$, the chambers usually gelatinous or gel-fitled; 

spores smooth Atpovaét Melanogaster, p. 756 

9. Not as above { but may have some of above features) 10 

10. Spores smooth (nor ornamented), elliptical to obiong, somelimes amyioid bul not dextrinoid, 

spore mass composed of inmute chambers; outer sur laet oiten ( but nol always) with mycelial 

threads; vm- common, especially under conilers ...... Rhixopogon, p. 753 

Z0- Not as above; spores typically ornamented with Lines, warts, wrinkles, spines, etc., or showing 

dextrinoid “stripes" 11 

1 1 Spores round, elliptical. or clongaled, colorless lo ydlowish or brown under microscope, not 
amyioid; spore mass variously colored ( sometimes dark), per id ium absent or present . . . 12 

11. Spores round lo elliptical with amyioid or partially amyioid wans t rods. ndges, or spines; 

spores usually colorless or nearly so under the microscope; spore mass variously colored bul 
often white al first and not typically dark brown to blackish; peridium usually present . . 16 

12. Spores round to broadly elliptical and orna menled with large warts, cones, or spines, spores 

usually colorless under the microscope but somelimes brown; lound in many ha bita is bul 

especially common under eucalyptus HydnangiumSc Al li es, p. 744 

12. Spores nearly round lo elliptical, spind le-shaped, or elongated and typically wrinkled, warted, or 


longitudinal ly lined (rardy smooth or honeycombed), yeUow- brown lo rusty-bro wn or brown 
under the microscope; common in many habil als (including eucalyptus) .............. 13 

13. Spores appearing smooth excepl in lodine solution (and then showing prominent brown bands 

or stnpes, Le., dextrinoid); spore mass white to yellow or yellowish 14 

13, N ot as above; spores typically ornamented (rardy smooth, but if so then not as above) . . 15 


14 Peridium white to browmsh; lound in Sierra Nevada . . P rotogantieria stibstrmta 

14 Peridium absent or practically so; known Irom eastern Washington . . Prologautieria tuiea 

15. Peridium (skin) often ihm and soon wearing away; Spore mass quite tough and crisp when 
young, spores ornamented with longitudinal lines Gautieria f p, 746 

15. Not as above; peridium usually well-developed, persistent , . . H ymenogaster &. Allies t p. 748 

16. Guler layer of each spore co nsis ung of amyioid rods imbedded in n on -amyioid matenal; 

sphaerocysts absent; fruitmg body 1-4 cm broad, usually irregular in shape, white becoming 
yellowish to olive-yeliow or olive-gray; spore mass white and very dry, becoming olive in age; 
fou nd ti nd er coni rers, not tom mo n but so m eu m es Ir u i \ i ng p ro I i 1 ica 1 ly Mycolevts siccigleba 
16, Not as above; spores ornamented with free spines, warts, and/ or ndges; sphaerocysts usually 
(but nol always) present somewhere in fruitmg body; mature spore mass variously colored but 
not oiten olive; widespread and fairly common MarteUiaSc Allies, P 742 
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MARTELLIA & Allies 


Small lo medium-sized woodUtnd fuftgi usuaily found underground* FRUITING BODY mund 
lo knnbb> or lobed ( potato-like}, variable in color SPORE MASS (imerior) typigallycomposcd ot 
laigc to small or mi nute dia m her s; usuaily rat her c risp when/resh. white tø pinkish* ochre. ochrc- 
brown. or emnamon-hrown. I atex uf ten pres« ni in Zeiieromyces, otherwise ahsenl- SI ALK 
absent except in a feu speries; columdla present or absent. SPORES ruund ludliptical, orm r- 
tnented with amyloid h arts. .1 pines, and! or ndges; hyajjnc (coloikss) under Lhc microscopt. 
Baisidia tontung a hymen i um that lines tbe walls of the chambcrs, Sphaerocysls usuaily present 
somewhere in the i ruin rig body (but sometimes absent in ManeUia) Capillil iuin absenl 


THESE are poorly known, difficult-lo-identify false truffles with a white to yellow- 
or emnamon-brown spore mass and amyloid spores. Like the gastrotd agarics Maco - 
w unites, ArtangelieHa, and Elasmomytes* they are thought to be dosdy related to 
Russula and Laciarius, but are one step fart her removed (i.e,, they lack the cap andstalk 
of thosc genera, grow underground,and typtcally haveachambered rather than plated or 
gilled spore mass). 

The most com mon genus, M artel lia, iaeksa latex and is thought to be rela ted to Russula. 
A second genus, Gymnomyces, mimics Martellia but differs microscopical[y(the central 
strata of tissue in the walls beiween the chamberseontain sphaerocysts; m Martellia they 
do not). A third genus, Zeiieromyces P is probably doser to Lactarim than to Russula 
bceause the fresh fruiting body often exudes a latex (juice) when cut. (A Zeiieromyces 
recently diseo vered in Yosemite National Park has a scanty dark red latex and stains 
g ree n i s h just like Imc tarius rub rilac teusl ) 

Unless the spores are exammed, all three genera are easily confused with other false 
truffles suehas Hymenogaster and. Octavianinu , However, they are often crisper or fleshier 
(or nol as tough) as many false truffles and often paler in color, at least when young. 

Martellia and Gymnomyces, and to a lesser extent, Zeiieromyces , are fairly common 
in ourarea under oak, madronc, and variousconifers. However, they do not normally fruit 
in the large numbers characteristic of some of the other false truffles (e.g., Rhizopogon 
and Gautier ia). AH three genera need cri tical study, espeeially Martellia, which is fairly 
si /ab le . A s t h e va ri ous spec ie sared if fe re nt iated a I most exe I usi ve ly on m icroscop ic cha rac- 
te ristics, only two are desc ribed here. 

Key to MartelHa & Allies 

1 . Fruiting body wilh a scanty dark red latex; wounded tissue usuaily stainmg greenish (wilhin 
sevcral hours); columeila present but stalk absent; spore mass chambered; pendium < skin) 

practically absent; known only from Yosemite National Park 

Zeiieromyces sp,(name soon to be pubiished by Harry Thicrs and HerbSaylør) 

1. Not as above 2 

2. Columdla and; or stalk present, usuaily perc urrent {extendmg clear through spore mass) . 3 

2. Stalk absent; columeila absent or rudimentary 5 

3. Fruiting bod> exuding a latex when cut; columclla thin, branchmg: Jound main ly under oak 

along the west coast Zeiieromyces gardrteri 

3. Latex absent * .4 

4 Spore mass rosy to pmkish to pinkish-buff . , Gymnomyces socialis, p, 743 

4. Mature spore mass more or less cinnamon~buff Martellia cremea { see M. hrunnescens, p. 743) 

5 . Fruiting body ex ud mg a white latex when cut, exteriorcinnamon to reddish; spore massf inierior 

of fruiting body) pale cinnamon-buff; widespread in eastern North America, espeeially under 
pine Zeiieromyces cinnabarinus 

5. Not as above; latex absent . 6 

6. Exterior tinged or spotted rose or red . Gymnomyces roseomaculatusi see G. socialis, p. 743) 

6. Not as above 7 

• Macvwtimiex, Ammgeliella, Efasmomyces, Zeiieromyces, Gymnomyces^ siiid Marreffia consUtuie ibe su~L^lled 
“astrogastraceous series." tn modem dassi! kanons they are usuaily placed alongside Russuta and Lmiariux 
ir the Ru^ulaies and /01 Russulaceae 



Marteilia fallax (see cormnents under Af. brunnescens), Spedmen at upper right is im mat ure, as 
evidenced by white intenor. S pccimen at upper lef t is mature and distinctly fragram Sincc many 
species share these features, a microscope is usuaJly needed to distinguish them. 

7 r WaJls of the spore-bearing chambers containing sphaerocysts in their central layersfa micro- 
scopic feature); uncommon . Gymnomyees flrruginascens & othersfsee G. socialis, below) 
7. WaJls of the spore-beanng chambers lacking sphaerocysts in their central layers {sphaero- 
cysts may or may not be present elsewhere) . . MarteUia brunnescens & many others, below 

Martellia brunnescens 

FRU1TING BODY J-3 cm broad, round to oval or irregularly knobby (pota to-li ke). 
Ouier surface white when young, developing ochre- lo rusty-brown or brown stains in age 
or after handling, and usually entirely brownish in old age; smooth or pitted. SPORE 
MASS (interior) composed of small chambers, crisp and white when young, but dis- 
coloring brown to rusty-brown when cut (often slowly) and beeoming oehre-brown to 
brown at maturity; oder often sweet (somewhat reminiscent of vanilla), al least in age, 
SI ALK and columella absenL SPORES 8-1 I * 8-9 microm, broadly elliptical to round, 
withstrongly amyloid wartsand s pi nes; hyali ne(colorless) under the microscope. Cy stidia 
absenh Walls of tissue between the chambers lacking sphaerocysts in their central layers. 

HABIT AT: Soiitary, scattcrcd, or in groups in sod or humus (buried) in woods; known 
only from western North America. lt fa vors conifers and is one of the most common 
Martdlias of Oregon and California, J have found itin mixed woods and under Douglas- 
firin April, July, and October. 

EDIB1LITY: i can find no information on U. 

COMMENTS: There are many Martdlias that will more or less fit the maeroscopic 
features of the above desenption. The sweet od or which develops in age might seem to be 
a disti netive feature, but is found in a numberof other species (e. g., M.f ragrans of Idaho, 
which has a strong vanilla-like od or). Anot her common western species, M.Jattax, smells 
iike Russtda flagrum issitna (at least to me), lt is quite common in ourarea under hard - 
woods, and dif fers microscopically from A/, brunnescens in ha ving cy stidia which are 
golden in potassium hydroxide (KOH). Also worth mentioningare M.foetens, ar Idaho 
species that smells like M.faUax;M. cremea, which has a perc urrent eolumdla; andA/. cal* 
iforntca, M. boozeri, M* parksii t M. elitpsospora, et al, which di ffer microscopically. 

Gymnomyces socialis 

FRLITING BODY 12 cm broad (but severai sometimes tightly c lus te red lo form iarger 
masses), roundish to somewhat irregular. Outer surface pallid to creamy or pink ishu 
usually staining ochraceous to rusty-brown when håndled ordried; more or less smooth. 
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SPORE MASS (interiør) composed of minute chambers, røsy-pinkish to pinkish-buff at 
mat ur i ty. STALK present as a short sterile base (at least in larger specimens) which is 
tucked i nto the depression formed by the lower portion of the peridium(skin), giving rise 
to a coiumeila which pe netrates the spore mass and is usually percurrent; whitish to 
pinkish-buff. SPORES 9-14 * 8-11 microns, round or neariy mund, ornamented with 
atnyloid warts orspines, hyaline(cø)orless) under the microscope. Walls of tis&ue between 
the chambers contain i ng sphaerocysts in their central layers. 

HABIT AT: Solitary to gregariøus or ciustered in soil or humus under oak; known only 
from California. According to Herb Saylor, itisfairlycommon in ourareaiti the late fali, 
winter, and spring. 

EDIBILITY: Unknown. 

COMMENTS: This species can be told by its small size, pinkish-tmged peridium (skin) 
and spore mass, and the presence of a coiumeila which usually extends below the spore 
mass as a short stalk. The latter feature is unusual for a Gyfnnomyces, and serves to dis- 
ti nguish it from C. roseomaculatus, which aiso develops pinkish or reddish spots or 
tinges and grows under oak. Specimens with a well-developed stalk might be mistaken 
for a Macowanites or Elasmomyces, but do not have the rudimenta ry gi Ils and exposed 
spore mass of those genera. Other species: <7. cinnamomeus and G. ferruginascens both 
lack a coiumeila and have a brownish to rusty-ochre orcinnamon exterior, at least in age. 
The first occurs in California under oak; the latter i$ recorded from Idaho underconifers. 


HYDNANGIUM & Allies 


Small to mcdi-um-M/cd fungi found mest ly tmdergrountL FRUlTING BODY mund toiriegul&rly 
lobed ( polato-like). variouslycolored.SPQKL M ASS{inttrior) ty pica I ly composed of chambers 
or elongated cavities; pinkish in Hydnangium, yelfow-orange at matunly \nSt ierogaxter, variously 
(bul usually diffcrcnlly) eolored in Ona\ taruna. Latcx presem or ab sent. STALK. absent or present 
as a short sterile base; coiumeila present or absent. SPGRhS usitaily round of neariy round and 
n aritd tyr xpiny hut not amyioi (L hys line (colorlessj or pale under ihc mtcroscope (or sometimes 
biowrt in Ot tawanma). Capilhimm absent. 


THREE miscellaneous genera with spiny or warted, non-amyloid spores are treated here. 
The most common genus, Hydnangium, is easily told by its pinkish to flesh-colored spore 
mass and frequent association with eucalyptus. Sclerogasier also has a distinetively 
colored spore mass: brightgolden-yellowto orange-yellow at maturity. It favors conifers. 
OctQvianina, on the other hånd, is variable in color and cannot reliably be disti nguished 
from other false truffles without examining its spores. Its spore mass, however, is not 
normally pinkish or orange-yellow. 

Hydnangium is thought to be cl osely related to the agaric genus Laccaria The affinities 
of Sclerogasier and Octaviamna are unclear. 

Key to Hydnangium & Allies 

1, Spore mass pinkish io flcsh-colored; peridium (skm) pinkish or whitish; usually (but not 

always) associaied with eucalyptus . . . Hydnangium carneum , p. 745 

I Not as above „ « r 2 

2. Spore mass typically golden-ydlow to orange-yellow when mature (may be whitish at firsi) 3 

2, Not as a bo ve Ocfavianina asterosperma group Sl ot hers, p. 745 

3. Fruiting body Q.5-2.5 cm broad, white to paie yellow; spore mass sometimes powdery in age; 

odor of len Strong at maturity but not like peanut bulter; spores 8-1 i microns broad; not un- 
common in Southwest and Rocky Mtns., cspecially under pme . . Scfcrøgaster xerophitum 

3. Nol as above; odor rcsembling peanut bulter when mature; known from Southern Cal il orma 
Scferogaster coliimnatus 




Hydnangium tarneum , a pinkish faiæ Irufflc that fa vors eucalyptus. Left: Specimens with a well- 
deveioped sterile base or^stalk." Right: A sectioned specimen lackmg a sterile base. (Herb Saylor) 


Hydnangium carneum (R osy Eucalyptus False T ruffle) 

FRLITING BODY 0.5-4 cm broad, round to irrcgularly lobed and, or flattened. Outer 
surface often pitted or wrinkled, dry, fibrillose or minutely velvety, pafc rose to pinkish, 
pinkistbcinnamon, pinkish-buff, or flesh-colored (but often whitish when y oung and/ or 
retaining white areas in age), sometimes also withdarker spots. SPORE MASS (interior) 
composcd of small, often elongated or mazelike chatnbers that gi ve it a spongy or marblcd 
appearancc; pmkish or rosy (Uke exterior ordarker); odor usually mild. ST ALK absent 
or often present as a fragile whitish to pinkish sterile base which may extend into the spore 
mass as a thin columella. SPORES 10-18 micro ns, round or nearly so, with large non- 
amyloid warts or spines; hyalinc (colorless) or tinged yellow under the microscopc. 

H ABIT AI: Solitary to gregarious in so il or humus under eucalyptus and possibly other 
exotic trecs and shrubs (e.g., Leptospermum ); widely distributed whe rever eucalyptus 
is plantcd or naturali/cd. In California il fruits from late fall through the spring, but is par- 
ticularly common from January through April. I often find it with Hymenogaster alhus 
and Hysterangium fuseum. Harry! hiers reports findinga la rge-spor ed variant under pine. 

EDI BI LIT V: Edible according to one source; I haven't tried it. 

COMMFNTS: The pinkish colorfat least of the spore mass) and round spi ny spores of this 
false truffle are strongly suggestive of the agaric genus Laccaria, and it is very likely that 
the two are closely related. It is inieresting fo note that pinkish Lacearias are sometimes 
common in ourarca under acaeia, eucalyptus, and other Australian imports. Thecommon 
Hydnangium of California has long gone under the na mes H. roseum and //, soeder- 
stroemii, but they are probably synonyms for the wide-ranging and variable //. carneum. 
One source of confusion is the presence or absence of a sterile base or “stalk.” Though 
often present, il is very casily broken and consequently apt lo be overlooked. 

Octavianina asterosperma group 

FRLITING BODY 1-3 cm broad, round or more often knobby and pitted {potat o-Iike), 
firm, often with white mycelial threads{rbizomorphs) at the base. Outer surface whitish 
at first from a thin layer of cottony tissuc which wcars off in patches, rcvealing the dingy 
brown to grayish to yellowish-oHve undersurface; discoloring pale greenish to faintly 
bluish or grayish-olive where bruised or rub bed. Peridium (skin) often w'avy, whitish to 
buff, discoloring hkethe surface wheneut. SPORE MASS(intcrior) composcd of minute 
chambers, very firm, dark brown to blackish w'hcn mature, with whitish platcs of sterile 
tissue sometimes visible; latcx (fluid) present or absent (sce comments). STALK absent, 
but a slight sterile base often present as a thickening of the basal peridium, and in some 
spccimens this sterile base apparently giving rise to a thin columella. SPORES 13-18 
microns, round, covered with large, btunt spines; yellowish to brown under the 
microscope, not amyloid. 
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HABIT AT; Soiitary to grcgarious in soil or humus under trees in woods (usually buried); 
widely distributed but rare. Speeimens tentativeiy identifted as this species have becn 
found ncar Santa Cruz, California, under rcdwood and Douglas-fir in June and July. 

EDIBILITY: Unknown. 

COMMENTS; Most species of Octavianina are rare, and this onc is nocxception* It was 
originally collected in Europe and described as exuding a latcx when cut. Local material 
seems itearly idcntical to the European version, but shows no sign of a latcx. Var. potteri t 
described from Michigan,aisolacksa latex, but has a paler spore massand blaekcnswhen 
b ru ised. The large, re lati vely fe w, non-amyloid warts or s pines on the spores are the out- 
s tand i ng feature of the species. Hymenogoster utriculatus (see comments under H * sub~ 
Marinus) looks quite similar in the field, but has ridged or honeycombed spores. There 
are se veral Octavianinas with a pater (pallid to cinnamon-brown) spore mass, inctuding: 
O , papyracea, with an abu nda nt cream-colored latcx and a papery peridium when dry, 
originally found in nort hern California under red w ood; O. rogersii , with smaller warts 
on its spores and no latcx; and O. macrospora, with elliptieal spores. All of theseare rare. 


GAUTIERIA 


S irui J I lo med iuirt-Uirgt: woodiand fungt usua Uy found undtrground. FR L 1TINC BO D V ro und ish 
n> oval lo lobed ork nobby (ptuato-like). Peridium (nuler *ki n) abseni orpoorty-de vtbpedmmam 
species. SPORH MASS (intcrior)comp osed ot small to large cavities orcharobers, usually ochre- 
ytllnw to yell&w-brøwn* ctnnnamtM-brown. ur duH hnwty; Firm and tough or rubbery when 
tresh, olten rubbery-gelatinous and strong-smdting m age. STALK absem or rudimemary; 
columeita often present. weU-develuped. andbtanched. SPOKLS typically dliptiCal and ycllowjsh 
to rupiy-cinnamon under the microscope. tongitlutfnaUy strinte or ridged (or evert "winged"). nol 
am y lo id. Basidia borne in a hymenium Jining the walls of the chambers. Capilliliumatøcnt* 

THE ochretocinnamontoduil brown overall colorand tendcncyof the outerskintowear 
away (thereby exposing the i nner cavities) are the main field characters ofthisdistinetive 
genus of false truffles. Those few species with a persistent peridium (skin) can be disdn- 
guished from Hymenogaster and other false truffles by their brownish, longitudinal ly 
lined spores. Gautieria is a common genus (if you're looking for truffles), but the various 
species are difficult to distinguish from each other and se veral are still undescribed. One 
representative is described here. 


Key to Gautieria 

1 . Peridmm (skin) well~developed and persistent, i.e., the spore mass not exposed 2 

! . Peridium absenl or present o nly as a ihin layer of t issne thal soon wears away, i.e., the spore 

ma ss ( spore- bea ri ng eha m be rs or ca vi ties ) us ua t ly ex poged a t mat u ri ty 3 

2. Peridium whitish when young G. gautierioides (scc G- montic ab, p 747) 

2. Not as above G , parksiana (see G. monticoia, p. 747) 

3 . S porc-bcaring cavities quite large (2-10 mm broad); columeHa typically absent or rudiments ry ; 

found under hard wo od s . G. morchellif ormis (see G monticoia, p 747) 

3. Not as above; spore-bearmg cavities often smaller and columclla usually present; very common 

under conifers, but also occurnng with hardwoods 4 

4. Spore mass yellowish to bright ydlow-brown or ochre, spores appeanng "winged" under the 

microscope G . pierosperma ( see G . monticoia. p. 747) 

4. Spore mass typically rusty-bro wn or darker or duller; spores Longitudmally lined but not 
** winged" G. moniieola&. ølhers, p. 747 



Gautieria monticoia. Left Exterior; note how therc is practical ly no skin. Le., the c hambered spore 
mass is visible. Right: A specimen sliced open to show the interiør. Note thct hin branching c oJ urne 11a. 


Gautieria monticola 

FR ETTING BO DY (1)2-9 cm broad, mund toelongated or irregularly knobby (potato- 
like), often with a mycelial cord (rhizomorph) at base, Outer surface pal lid wheu very 
young, soon becotning light brown to ochre to rusty-brown or duil brown. Peridium 
(skin) very thin, soon wearmg away to ex pose the spore- bea ring cavities. SPORE MASS 
(iruerior)composed of nu me rous smal I (0.5 -3 mm) roundorelongatedchambers, firm and 
rubbery (/io/ fragile) and crisp when fresh, ochrc-brown to rusty-brown to dullcinnamon 
to duil brown at maturity; odor often strong in age (sometimes remin iscent of decaying 
onions). STALK absent, but a distinet columella usually present and often penetratmg 
to the center of ihe spore mass; columella whitish or translucent, thm, often branched. 
SPORES 10-15 * 6-9 microns, elliptical, longitudinally gro o ved, rusty-brown to ochre- 
yellow under the microscope. 

HABIT AT: Solitary, seattered, or in groups or dusters in duff under conifers (some- 
times partially exposed at maturity); common in western North America, particularly 
under mountain conifers in the late spring, summer, and early falL I have seen large 
numbers in the Sierra Nevada and Cascades in June, and a simi la r species occurs in our 
area under hardwoods, The strong odor that develops in age presumably aidsammals 
m locating them, The animals then help to disperse the spores. 

EDIB1LITY: Edible, l am told, but rather rubbery. 

COMMENTS: The rubbery brown spore mass eomposed of numerous irregularly- 
shaped cavities plus the absence or near-absence of an enveioping peridium (skin) are 
dia racte rist ic of this species and its close relatives. Hysterangium species aresomewhat 
similar. but have a persistent skin and aredifferently colored. Similar species include: G\ 
graveolens, a la rger- spored conifer- lover; G. pterosperma, fa irly common inOregon and 
California, with Lh wmged' T spores and yellow- brown to ochre cavities; and 6*. eundida, with 
melon - li ke spores, Other species: C, morcheilif ormis is a wid esp read hardwood-loving 
species with ve ry large (up to 10 mm broad) spore-bearing cavities, no peridium, and 
little or no columella. 1 have snif fed it out under oak because, like G, monticola, i t develops 
a strong odor in age. Two small Gautierias with a persistent peridium shoutd aiso be 
ment i o ned: G. parksiam, whose peridium is yellowish-orange to ochre at First; and G. 
gautierioides, whose peridium is whitish, at least initially. Both of these species occur on 
the west coast and are likely to be mistaken for a Hymenogaster or Martelfia until their 
spores are examined. 
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HYMENOGASTER & AUles 


Smdl to medium-sized woadltvvifungi usuaily faund unJergrvund FRUITING BODV roundish 
to pcar- or cushion-shaped to knobby (potaio-lilcej, variout^ colored, Peridiuin (skm) pmeru. 
usuaily wilbdeveloped nmi persislent. SPORE MASS ( ifilcnnr) composeet of numcrous inegular 
chambers or lubdike ca vi tits or at limes nearJy solid (i.c,, the chambers ve ry min ute}; lypkaily 
some skade uj bro nn (rusty- to btacktshbroisTi) when mature; fragik lo firm, rubbery, orslightly 
gelaiinous. SI AL IC absent or rud i mer ta ry, hura weil-deveiap&fcoktmHla oj ten presem. SPOR ES 
ta wny lo brown under the mkroscope, dbptical to noduJo^c, usuaily warted or wrmkied, surneiimes 
hrjgitudinaily ridged {Chamonixia) or in one .spcmes eoyrsely netted; noi amytoid Basidia botne 
in a hymEoium (except in Desiumziaj; hymenium liring i he chamber walts. Capillit i um abscni. 


THESE are small to medium-sized false truffles with an ochre to brown or blaekish 
mature spore mass, a persisient peridium (skin), and warted or wrinkled, non-amyloid 
spores. Hymenogasier is a diverse genus that is gradually being split into smaller units 
such as Destuntzia * A small “satellite* 1 genus, Chamonixia, is also treated here; tt inter- 
grades with Hymenogasier. AU of these are thoughi to be related to the Cortinariaceae 
or possibly the Boletaceac. None are signifleant from an edibility standpoint unless youVe 
a squirrel or aspire to be one. Three species are deseri bed, several othcrs are keyed out. 

Key to Hymenogasier & AJlies 

1 Peridium (skin) white when Ircsh but staining vinaccous to vi naceous- brown or blaekish aftei 
handling (sotnetimes also with blue-green lo yellow-green stams); colu mella and, or short 
s talk usuaily present, often perc urrent. mature spore mass dark brown to blaekish; spores 
lo ngi tud i na I ly i idged; known from Califomia under oak .... Chamonixia ambigua, p. 751 

1 . Not with above features . 2 

2. Peridium typically whitish when young butbecomiugpalelilaeordullbliiish t ihenyellowishto 

orangish and finally brownish in age; spores warted, not beaked; cornmon under mountain 
a nd no rt hern co mfer s ( c . g. , fir, s pr uce, I odge pole pine) H . sublitacinas, p. 749 

2. Not with above features 3 

3. Fruiting body staining blue or bluish-green when bruised or cut in half 4 

3. N ot as above 6 

4 Peridium yellowish, often with reddish stains or bccoming reddish to reddish-brown in age; 
spores smooth . . (see TrimcocolumeUa rubru under T. citrina ; p. 752) 

4. Not as above; spores longitudinally lined or ridged 5 

5. Columella short and thick, occupying only the base of the fruiting body 

Chamonixia hrevicolumna ( sce C ambigua. p. 751 ) 

5. Not as abvoe Chamonixia eaespitosa & others (see C ambigua , p. 75 E ) 

6. Peridium usuaily becoming pmk, reddish, or vinaceous in age or when håndled; chambers of 

spore mass often (not alwaysl) gel- fi Iled Destuntzia rubru & othcrs, p. 750 

6. Not as above 1 

7. Spore mass (interiør) dark brown at mat urity (see photo on p. 749); fruiting body often 1.5 cm 

or more broad; mature spores somewhat honeyconibed (Le., with ridges and “pils"); lound 
mainly under conifers, espeeially Douglas-fir; rare H. utricufatusl see li, suhlilacinm, p. 749) 

7. Not as above; cornmon g 

8. Spores Jongitudmally ridged, grooved, or^siriped” 9 

8. Spores wrinkled or warted, but not as above . . . . JO 

9. Spores 9-15 microns long, with an apicaf pore; peridium Light brown to dark yellow-brown or 

maroon-brown Chamonixia caudata (see C. ambigua, p. 751 ) 

9. Not as above; spores usuaily larger (see Gautieria r p. 746) 

10. Associated with eucalyptus ]1 

10. Notas above; fo u nd w 1 1 h oa k and ot he r trees M, par kut & ot h ers ( see //. subliiadnus. p . 749 ) 

1 1 . Peridium and spore mass containing dirt; spoie mass dai k brown and gdatmous at matunty, 

rare Chondrogaster 

11. Not as above; peridium white to yellowish; common . . //. albas (suc //, subiUui inus, p. 749) 

•The genus IMuimtziu and ils species (see comments under D. rubra) are describcd in an artide by Robert Fogel 
and James Trappe, now in press. 1 he names are used here with their permtssiem. 
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Hymenogaster sublilacinus 

FRUIT1NG BODY 1-3 (5,5) cm broad, round to irregularly lobed (potato-like). Outer 
surface often fibrillose, variable in color bul typically whitish to lilac ordull bluish when 
young, bccoming yellowishand then orangish and finally brown in age; often stainingdin- 
gy ochraceous when håndled (if older) or bluish (if young). Peridium (skin) often sepa- 
rat] ng rather easily from spore mass. SPORE MASS (in te nor) eomposed of small or 
minute chambcrs that give it a sponge-like appearance; pallid when very young but brown 
to cinnamon-brown at maturt ty; od or variable (mild, sweetish, farinaceou$,etc.). STALK 
absent, but sterile tissue usually present as an expansion or thickening of the basal peri- 
dium, which may or may not give rise to a thin, short, branching columella, SPORES 
8-13 (15) * 5-8 (9.5) mierons, clliptical, warted-w rink led, brown under the microscope. 

HABIT AT: Solitary to gregarious in soil or duff under mountain conifcrs, especially fir, 
spruce, and lodgepole or pondcrosa pine; fairly common in the Sierra Nevada and other 
mountain tanges of the West in the spring, summer, and early falk 

ED1B1L1TY; Unknown. 

COMMENTS: This species appears to be the most common c oni fer- lo ving Hymeno- 
gaster, at least in California, The confusing color ehanges it undergoes as it ages and dries 
out has led to the naming of several “new” species (e,g., H . brunnescens, H. diabolus, 
H. suhochraceus) where onty one exists, The brown color of the mature spore mass plus 
the warted brown spores separate it from other genera of false truffles. Other species: 
H. parksu is very common in our area under oak and other trees. It is small (5-15 mm 
broad) and whitish when fresh and has a grayish to ochre-brown or cinnamon-brown 
spore mass and prominently beaked spores (see phote at bottøm of p. 750). H. gilkeyae 
cl osely resembles H. parksii but dif fers micrøcopically. H . mcmurphyi also gro ws under 
oak, but yellows in age or when bruised. //. albus (-H. albel fus, H. luteas) is a whitc 
or yedow-staining species that grows under eucalyptus (often with Hydnangium 
carmum). H. utriculatm (see photo below) is a conifer-lover with disti neti ve pitted- 
rcticulate spores at mat u ri ty. Macroscopically it rather resembles the dcscription of 
Octavianina asterosperma (dark spore mass, etc.). I have found it in large numbers under 
Douglas-fir and redwood inJuncandJuly,butit probably fruits throughout the mush- 
roorn seas on. Because of its d i stinet ive spores it may de serve a genus of its own, Many 
other Hymenogasters occur, but most can only be identifkd with theaid ofa microscope. 
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Destuntzia rubra is best told by its tendeney to develop rtddish or pinkish tonesas it ages or is hånd led, 
plus Us dark, sometimes gelatinous spore mass (interior). 


Destuntzia rubra 

FRU1TING BODY 1-4 cm broad, roundish to oblong or lobed (potato-)ike). Outcr 
surface white when young, but staining pink, reddish, or vinaceous( oreven bluish) in age 
or after handling, Peridium (skin) fairly thick, white when sect ioned. SPORE MASS 
(interior) olivc-brown to grayish^brown becomingdarker (sometimes nearly black) in age; 
often specklcd wilh white sterile tissue I hat separates clusiers of minute chambcrs (usc 
hånd lens!); firm or gelatinous (chambers may or may nol be gel-Iilled), STALK and 
columella absent, bul vinaceous mycelium sometimes attachcd to base or visible in 
humus, SPORES 8-12 * 6.5-9 microns, el Up tical, with striate conical warts, brownish 
under the microscope. Basid ia borne in chambers bul not lypically forminga hymenium. 

HABIT AT: Solitary to gregarious in soil or duff (usually buned) in mixed woods and 
under eonifers; fairly common in our area in the lale winter, spring, and early summer (but 
probably more widely distri buted), It seems to fa vor Douglas-fir. A similar species, 
D. saylorii, is fairly common in the Sierra Nevada. 

EDIBIL1TV: I can find no information on il, 

CO MM EN TS: Formerly known as Hymenogaster ruber ^ this species and its relatives 
can be recognized by their dark, often somewhat gelatinous spore mass and pink- or 
reddish-staming exterior, The specimen shown in the photograph was pure white when 
coltected and entirely vinaceous when i brought it home. Several Rhizopogons stain 
reddish, but usually have a more fibrillosc exterior, paler interior, and /or smooth spores, 
The spore mass of Destuntzia may gelatinize somewhat, leadingtoconfusion WiibMelano- 
gmier, but the chambers are mueh smaller than in that genus. Other Destuntzias include: 
D , £oy/arfi(with 1 -spored basidia like D. rubra) and D.fusca of California;£X subboreaiis 
of Idaho; and D > solstitialis \ an castern species (see footnoie on p. 748). 

Hymenugaster park sit {ste comments under H. subtilacmus on previous page). 1 his small whitish 
false Iruflle is very common in our area, especialiy under oak. The distmcUy ehambered spore mass 
is grayish to brownish and usually lacks a well-developed eolumelb. Thereare a nmnber øf closely 
rdated look-al ikes, induding //. alhus, whieh com monly grøws under eucalyptus. 




Chamonixia ambigua is a rare oak- toving species with a dark spore mass and whilish eiaerior that 
darkens when håndled. Note prcscncc of columella in scctioned specimen at center. 

Chamonixia ambigua 

FRUITINC BODV (0.5) 1-5 cm broad, more or less pcar-shaped tocushion-shapedti.e-* 
round or oval with a narrowed base) to somewhat lobed (espocially if growing in clusters). 
Outer surfacc white when fresh, but discoloring vinaceous to dark vinaceous-brown to 
blackish-brown afler handling or standing, and either staining yellow-green to bluish- 
green when b mised or showing such stains, especially near the base, smooth but rather 
soft or cottony. Peridi um (skin) very thm. SPORE MASS dark brown to vinaceous-brown 
to deep grayish-brown when fresh, minutely chambered, the ehambers empty so that they 
resemble small tubes. ST ALK absent or present as a white or greenish-stamed sterile base 
which usually gives rise to a columella; columella branched or unbranched* usually 
percurrent. SPORES (9) 11-15 (18) * 8-12 microns, elliplical witha prominent “beak" 
at one end, longitudinal ly ridged and slightly warted, the inner wall with an apical pore; 
brown to dark brown under the microscope. 

HABITAT: Solitary, scattered, or in groups or small clusters in humus and soil (buried) 
under live oak; known only from California. Like many subterranean fungi, it isdescribed 
as being “rare," but may very well becommon once you know w f hen and whcrc to look for 
it. 1 have found it in J une and July in Santa Cruz County. 

EDIBILITY: Unknown. 

COMMENTS: The genus Chamonixia i nte rg rad es with tfymenogaster, but most ot its 
speciescan be told in the field by their tendency to stain bluish or to exhibit natural bluish- 
green stains. The d*stinctly tubulose (spongelike) spore mass is reminiscent of a bolete, 
and it has been suggested that Chamonixia is related to the bole tes (along with Tmnco - 
columella). C. ambigua may or may not stain bluish when bruised, but typically stains 
vinaceous to black when rubbed (within a few minutes) and usually has a percurrent colu- 
mella. C. caespitosa is a widespread species whose skin is white when fresh and rapidly 
stains indigo-blue when bruised; it also has la rger spores. C, brevicolumna has an oli ve- 
ochre peridium thai blues when bruised, plusashort broad rounded columella; it has been 
found under comfers in Idaho. Hymmogaster py rif ormis is a small blue-staining species 
originally collected under oak in California. C . caudata has a yellowish-brown to brown 
or maroon peridium and a short whitish stalk, but does not siain blue; il occurs under 
oak and other hardwoods in California and Gregon. 
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HYMENOGASTRALES & ALLIES 


TRUNCOCOLUMELLA 

THIS small but common genus is distinguished by its smooth spores, branched or stump- 
like columella, and yellowish to olive color. The columella may extend below the spore 
mass to form a shon s talk (see photo), leading to p ossi ble co nfusion with the gastroid 
agarics, but it is not usually percurrent. Rhizopogon is somewhat si milar, but lacks acolu- 
mella, while Hymenagaster and its allies have wnnkled, stnate, or waried spores. Trum o - 
columella is thought to beclosely related to the boleies, but it is not nearly as bolete-looking 
as Gastroboletus (p. 544), which has a cap, ex p osed tube layer, and percurrent stalk. 
At least two species of Trunc ocolumeUa occur on the west coast. One s ta i ns blue when 
bruised and is perhaps bener placed in Chamonixia (see key lo Hymenagaster 8l Allies); 
the other, described below, does not stain blue. 

Truncocolumella citrina 

FRU1TING BO DY 2-5 (7) cm broad, 1 .5-5 cm high, irreguiarly rounded looval,bulblike, 
lobed, or kidney-shaped, often with a stub by stalk. Outer surface sometimes whilish when 
very young but soon becoming yellow to ochre, g reenish -yellow, or grayish-olive, smooth 
or sometimes cracking to form a few scales or patches. Flesh( in perid ium and stalk) yellow 
to butf, firm. SPORE MASS (interior) yellow-brown to olive-gray, becoming d arker 
(sometimes blackish) in age; composcd of small empty tubular chambers, completely 
enclosed by the peridium; firm when young but ofte n qui te ge latino us inold age, STALK 
often (bul not always) present as a short, thick, narrowed base; columella present also, 
either stumplike (i.e., a broad basal region of sterile tissue) or branched and exiending 
in to the spore mass for a c o nsid era ble distance; yellow to buff, SPORES 6-10 K 3.5-5 
microns, elliptical, smooth, yellowish to lighl brown under the microscope. 

H ABUA'i Solitary to greganous under Douglas-fir (and possibly other western coni- 
fers); common, e specially in the summer and fall ? but fruiting practical ly year-round in 
our area. Likc most false truf fles it develops underground, but often surface s at mat u ri ly 
or is dug up by rodents. 

ED1BILITY: 1 can find no published information on it, but ethnomycofogistiim Jacobs 
had a bizarre experience af ter put ting some in an omelet: although they had li tt le or no 


Trum ocolumelia ciirina is particularly common under DougJas-fir. Note narrowed stalk like base 
in specimen at lefl and s tout columella in scctioned specimen at righi. 
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flav or at the lime of cating, a sttong Ucoricedike fla vor began to permeate his mouth an 
hour or two later, and Ungered for several hours! 

COMMENTS: The yellow lo buff, stumplike or branched columeUa plus the yellowish 
to oli ve exterior make this a relativdy easy species to identify . Other species: T \ rubra has 
a reddish or reddish-staining exterior, a dingy yellowish spore mass thai stains bluc when 
cut, and larger spores. It was originally described from Washington bul has been f ound in 
the San Bernardino Mountains af Southern California. For other bluc-staining false 
truffles, see commcnts under Chamonixia ambigua. 


RHIZOPOGON 


Small lo med mm -large utiderground or erumpetU fungifound rwitn!) undtr eunifers. FRU 17 ING 
BODY round to oval or i r regn tar (pota To-li kc), variouily colored. Pcridium fikin) present, often 
tibrilloiie, tdly, orovcrlaid with rhi/dmorphs^mycdial strands). SPORE MAbbtinlcriorJspoiigt- 
like, i.e.. composed of minut? chambersi/tmi, c risp r rubbery* or tarlilaginous whenyoung. some- 
time ^ becoming soli or gelali noiih i n age; usuatty cmnatftort-hrovrn to dingy oihe-bro tvn or grayteh 
ai nutiurity (but olten white when young). Sf ALK and columeita typkaUy ab-wnt. SPORES 
hyaline (coEorlest.) to yellowish or browmsh under the mscroscope, typicaUy smooih and e Hip ticat 
lo Lyiindtdai so menmes amyloid. Basid ia lortmnga hymemum that lines the walls ot ihe chambers. 

Ga pi (litium ahseru. 

THE SE dingy, unaitractive, potato-like fungi are the Russulas of ihe underworld- 
unapprcciated cxcept by squirrels, but ubiquitous. 3 * The HHH known species are dif- 
ferentiated primarity on Chemical and microscopie features such as whelher or not the 
spores are pronged and what color the hyphae of the peridium stain when mounted in 
potassium hydroxids However, the sameness and mundaneness of the Rhizopogons 
make them relatively easy to reeognize as a group. The fru i ting body usually has a tough or 
rubbery ( w better bounced than irounced”) consisiency and the interior is composed of tiny 
chambers that give il a spongdike appearance (use a hånd lens!). Also, the exterior is often 
overla id with mycelial strands (rhizomorphs), there is no stalk or columella (or rarely a 
rudunentary columeUa) inside the spore mass, and the spores are typicaUy smooth. Finally, 
nearly all Rhizopogons are mycorrhizal with members of the pine fa mily, (One unidenli- 
fied local species sccms to grow oniy beneath cow patties or**meadow muffins,” but may 
still be mycorrhizal.) In some species the spore mass becomes soft or gelatinous in old 
age, bul the chambers are never filled with a gel as in Alpova and Mekmogaster, nor are 
they se paral ed by pal lid vcins, nor does the spore mass bccome powdcry as in ihe puff- 
halls and earthballs, 

Rhizopogons are not only ihe most ubiquitous of all the hypogeous (underground) 
fungi, they are also among the most visible. Many are erumpent(ue,, they burst through 
the surface of the ground at maturiiy); others are exeavated by squirrels. A few species, 
(e.g., R, occidentalt^ R. smithii) are edible* but most have nol been tested, and as al ready 
pointed out, identification is very difficult. My own experience with them is limit ed. Not 
only do I have an “allergy” to microscopes, but I just can't seem to gct excitcd about these 
dingy, dumpy , dirty "small potaloes" of the mushroom microcosm when there are so many 
boletes lo be picked and Russulas lo be kicked. Over 200 species of Rhizopogon have 
been described, most of them from w r cstcrn North America, but my carefully cultivaled 
ignorance of the subject permils only a very meager treatment here: a grand total of three 
species are described and several olhcrs are keyed out. For a mueh more extensive treat- 
ment, see How to Know the Non-G ilted Mushrooms by Alexander Smith (who has “the 
workTs targest c ol leet i on of unidentified Rhizopogons”), Helen Smith, and Nancy Weber. 

*'W hereas ihe Russulas’ brilllc flesh is inesislible lo ihoise who likt Id trouoce ih i rugs, the Rhizopogons' rubber} 
Le Ature is a blessing lo ih ose who like to baunre ihtrigv 
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Key to Rhizopogon 

1 . Perid ium ( skin) yellow to och rc or tawny beneath a coating of brown to reddish-bro wn rhizo- 

morphs (myceliai threads). but often developing rcddish to brownish \tains ir age; common 

under pine . R. ochmceørubetts, p. 755 

1 1 Not with above features; peridium often white or whitish when young ....... 2 

2. Fruiting body small (0,5-1 .5 cm), brighi yellow ... i?, rofceri (sec R. ochraceorubens, p. 755) 

2. Not as above . . 3 

3. Peridium and/ or spore mass finter ior) staining pinkish, reddish, or dis tinet ly vinaceous when 

cut or bruised (and often in age) R. rubescens & many others, below 

3. Not as above (but may stain purplish-gray, bluish, fuscous, or black) 4 

4. Co m mon on west c Gast under conifers ot her t han pine(e,g., Sitka spruce, Douglas-fir); exterior 

staining bluc-black or purplish when bruised or in age . R . parksii(se£ R ellenae, p. 755) 

4. Not as above « * » * . 5 

5 Exterior usually staining or agin g bluish R. subcaeruiescens (see R. ellenae, p. 755) 

5. Not as above . 6 

6. Peridium staining yellow when cut open .... R. pinyonmsis { see R. o eh ru c eorubem , p. 755) 

6. Not as above * . ♦ ...» * 7 

7. Fruiting body rather small (averaging 1-2 cm), vinaceous-tinged at least in age, spores nat 

amyloid; found under Coastal pines . ... R. maeulatus (set- R. oehraceorubem, p. 755) 

7. Not as above; fruiting body usually larger, often staming brown« gray, pmkish-gray, purple- 
gray, or black with age or handling; spores amyloid or not R . eUenae & many others, p. 755 

Rhizopogon rubescens ( Blushing False T ruffle) 

FRUITING BODY 1-6 cm broad, round to oval or somewhat irregular (potato-like). 
Outersurfacc somewhat cottony or fibrillose, often sparsely overlaid with myee lial stiands 
(rhizomorphs); white when young but staining pinkish to red or vinaceous when bruised 
or cut, and becoming yellow to greenish-yellow or reddish-stained in age, SPORE MASS 
(interior) minutely chambercd, firm or rubbery to spongy or slightly gelatinous in age; 
white when young, but staining pinkish when cut and becoming ta wny-oli ve toolive-buff 
to dark olive-brownorbrowninage. STAJLK andcolumellaabscnt. SPORES 5-10« 3-4.5 
microns, clliptical to obiong, smooth, usually tinged yellow under the microscopc. 

HABITAT: Scattered to gregarious or clustered in duff or soil under comfers (usually 
buried or half-b u ried), esp ecially pine; widespread and common. In our area this species 
and/ or ils numerous look-alikes (see comments) can be found whenever il is damp. 

E DIB E LITY: Delcctable — if you’re a squirrelf 

COMMENTS: The reddish-staining peridium (skin) is the outstanding feature of this 
Rhizopogon, but there are many other “blushing” species that can only be separated 
with certainty by using a microscopc. The ir ranks include: R* stmtfui, an aromatic species 
that grows with Bole lus edulis in pine foresis and is eaten by italian-Americans as a white 
trufflc substitute (it is whitish when young, reddens when bruised, and darkens consi- 
derably with age), R , vinicoior, a common associate of Douglas-fir that is white when 
young and bccomcs vinaceous-red in age;/?, roseolus t which becomes pinkish in age;/?. 
mbamtralis, which de velo ps black stains in age; R. smeosus ; with a strong rotten egg 
od or in age;/?, occidentalis, a common white to yellow, ed i ble western species said lo have 
a sweetish taste and skin that stains orange to reddish-brown when rub bed and reddish 
when sectioned; R* couchii, widespread, with few r or no rhizomorphs andapink-staining 
spore mass whenfresh;/?. evadens, similarto /?. smit hu but withadisagreeable“mctaUic” 
(Smith) od or in age, very common with ponderosa pine;/?, atroviolaceus , with strongly 
amyloid spores and a white fruiting body that stains pinkish, thendevelops grayish-purple 
to dark brownish tones in age; and /?. subsalmomm, a diffcult-to-identify species “com- 
plex” that is white to salmon-pink with salmon- or vinaccous-tinged rhizomorphs on its 
exterior, espccially common under mountainconifers(e.g., Hr and spruce). 



Rhizopogon ochraceorubem is one of many Rhbøpogons with prominent mycelial thrtads (rhizo- 
iDorphs) on its e?ttenor(specimen at nght). The iiuerior(lcfi) is white when young, darker in age. It is 
aiso shown on p. 740. (Her b Saylor) 

Rhizopogon ochraceorubens 

FR LITIN C RODY 2-8 cm broad, round to oval or somcwhat flattened or irregular 
(potato-Jikc), Outer surfacc yellow to tawny or ochraceous when young, but usually over- 
laid with conspicuous brown to reddish-brown rhizomorphs (mycelial strands), often 
mottled with red or reddish-brown areas (especially in age)* sometimes reddening some- 
what when bruised or discoloring brown to rusty-brown. SPORE MASS(interior) pallid 
tograyish bccoming olive or olive-brownmag^finn ørspongy bccoming tough as itdries; 
minutely chambcred, STALK andcolumella absent. SPORES 6-8 * 2-3 microns, oblong, 
smooth* hyaline or tinged yellow orgreenish under the micrøscope. 

I! ABIT AT; Scattered to gregarious or elustcrcd (usually buried, sometimes erumpent) 
under pine, widely distributed in western North America and very common, It is often 
abundant in the Sierra Nevada as well as along the coast whenever it is damp enough, 

E DIBI LITY: Unfcnown, 

COMMENTS: The conspicuous brown to reddish-brown rhb.omorphs that cover ihe 
exterior of the fruiting body are a distinetive though by no mcans unique feature of this 
species. It doesnT redden as mueh as R , rubescens, and is not white when young; there are 
several similar species which can only be differentiated microscopically. Other species: 
R, maeuiatus is a small {1-2 cm) vinaceous-tioged species with small rhbomorphs on its 
outer surface and a grayish mature spore mass Ihat becomes q uite hard as it dries; it occurs 
under Coastal pines. /?. cokeri (=R> truncatm) is an infrcqucm but widely distributed 
species with a small (6.5-1 ,5 cm), bright yellow fruiting body that does not stain; itgrows 
under conifers also* partic uiarly white pines. R. pinyonensis has a perid ium that stains 
yellowish when brøken* it is onc of several Rhizopogons associated with pinyon pine. 


Rhizopogon ellenae 

ER LITING BODY 1 -9 cm broad or long* oval to elongated to roundish, often somewhat 
flattened. Outer surface white when young but developmg dingy pmkish-gray to purphsh- 
lilac to fuscous (dark purple-gray or smoky) tones in age or after handling; smooth to 
fibrillose or with a few rhizomorphs (mycelial strands), SPORE MASS (interiør) 
minutely chambered* firm and white when young* becoming gray to olive-gray in age, 
STALK and columella absent. SPORES 7-9 * 3-4 microns, elliptical to oblong* smooth, 
hyaline (colorless) or tinged yellow under the micrøscope, weakly amyloid at maturity. 
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Rhizopogøn eltenae is very common under pine in many paris of the West. Note rdativcly Large 
size ( for a false truffie) and dark stains, 

HA BIT AT: Scattered to gregarious or clustcred in duff or soil under conifers (particu- 
larly pine), often erumpent (breaking through the ground)- common tn western North 
America, I have seen large fruitings under pine in the Sierra Nevada and along the coasi 

EDIBILITY: Unknown 

COMMENTS: This is one of se veral medium-siz.ed to rather large Rhizopogons that 
stain dingy purplish- or pinkish-gray {not reddish as in R. rubesceml) to fuscous when 
håndled and/ or in age. Ot her species: R . idahoensis also has amyloid spores {a rather 
unusual feature for a Rhtzopogon); it stains brownish to grayish-lilac when bruised and 
is especially common in the nort hern Rockies under Douglas-fir. R. antyloideus has 
strongly amyloid spores, but is more pre valent in the coastal forests of northern Cali- 
fornia. R , colossus isa large species that is whitish when fresh but stains brown to blaekish 
when håndled or dried; it has non-amyloid spores and T like the ot hers, occurs under 
western conifers, R, parksii is a very common Coastal species, partkularly under Sitka 
sprucc and Douglas-fir It is pallid to brown or pinkish, but stains dingy purpie tobluish- 
black on its surface when bruised or with age, R . subcaerulescens tends to develop 
bluish or greenish stains when håndled or in age and is widely distributed, It is white at 
first, dark vinaceous-brown in age. Also see the species listed under ff. rubescens* 


ALPOVA & MELANOGASTER 


Small lo mediuiTi’Sizcd underground fungi. FRUITINC BODY roundish lo oval or knobby 
(potalo-tike), variuttsly uolnrcd bul nol normally white. SPOJ^ MASS (interior) yeltvw to 
Kreenish, brown, or black at maturity; composed' of manerens chambers ft Hed wuh spore 
luntainmg gel, the chambers separated by pater t meandering veins, SI ALK andiolurwdfa lypkatty 
absent. SPQRLS cilipttcal lo cyiindrical and oficn iruncatc or cupped at one end, sntttøth. ntm- 
amytoid; iluck-walled and brown to dark brown or purple-black. wilh a pore ( Melanogaster)* 
thin-waJlcd, pore-kss, and hyaline (coJørless) to medium brown under the microscopc {Atpuva}. 

Basidk and spores comained inside ihe chambersy nnt fonmmg a hyrnenium. tapjlliliumabsem, 

THESE false truffles, which comprise the family Mela nogast raceae, are easily told by 
their chambered spore mass that is gelatinens and colored at maturity and marbled with 
pallid or yellow veins. Microscopically they are also distinetive by virtueof their smooth, 
lemon-shaped to cyhndrical spores. In Alpova, Ihe spores are colorless lo brownish under 
the microscopc and the spore mass ranges in color from yellow to brown when mature. In 
Melanogaster, on the ot her hånd, the spores are darker and the most common species have 
adark brown to black mature spore mass. The marbled interior can lead toconfusionwith 
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Left: Close-up of an Alpo\a{A. otiwtceouncius), showing the numerous gel-filled c ham hers t hal 
comprise the spore mass. (Herb Saylor) Right: Mefanogasier species are easily told by their blacki*h 
interiør marbled witb whke to yellow-orange veins. This is probably Af. variegaius. 


the true truffles (e.g., Tuber), which, howevcr, have a harder, non-gelatinous imeriorand 
bear their spores inside asci rather than on basid ia. Hysterangiurn is also somewhat 
similar, but usually has a translucent columdta instead of veins, white Leucogoster and 
Leucophleps have a whitish spore mass even when mature. 

Both Ålpwa and Melanogasier are w idely dis tribut cd. Netther is worth eating(unless 
you’re a squirreJ or wood rat?), although the latter has been used in Europe as a cheap 
substitute for truffles, One representative of each genus is described here and se veral 
ot hers are keyed out. 

Key to Alpøva & Mdanogaster 

l. Peridium (skin) bright yellow when young(but often mottled with reddish, orange, or brown 
in age); interiør (spore mass) browmsh-yellow to brownish-black but not truly black; asso- 
ciated with western conifers A . troppet (see A, diplophlveus, below) 

1 , Not as above . . ............. 2 

2 . Interiør (spore mass) typically black, at least at maturity; spores strongly brown lo dark brown 

under the microscope, usually w ith rather thick walls and a pore 

Metanogaster euryspermm & o thers, p, 758 

2. Not as above (spore mass somelimes brownish-black, but usually paler and spores paler under 

the micrøscope) , , 3 

3. Typically as soaated wuh alder A diptophtoeus, below 

3, Not as above . 4 

4. Found in western North America A . atexsmithii Si otbers(see A . diplophioem, below) 

4. Found in eastern North America 5 

5. Peridium (skin) darkening when håndled or bruised; associated with conifers 

A. otivaceoniger ( see A. dipiophioeus. below) 

5. Not as above; found most ly with hard wood s .... A , rtauseosus (see A. diptophloeus, below) 


A Ipova diptophloeus (Alder False Truffle; Red Gravel) 

FRUITING BODY 0.5-3 (5) cm bruad, oblongor oval to nearly round, or lesseom monly 
LiTcgularly lobed. Outcr surface pallid to pinkish-ydlowish-buff when yottng, soon bc- 
coming yellow-brown to cinnamon, reddish -brown, or brown, usually staining dark 
reddish-o range to reddish-brown where bruised; smooth or with only a very few rhizo- 
morphs (mycelial threads); odor usually fruity at maturity. SPORE MASS (irnerior) 
composed of small chambers separated by pale ydlow or whitish veins; chatnbers 0.5-3 
mm broad , filled with a gdatinous substancc, pa I lid to pale yellow ish ur oli ve when young. 
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Aipova diplophheus. Note Somcwhat gc lat mons interiorfspecimen on left) and smooth exterior. 

becommg orange-brown to red d i sh- brown to dark vinaceous-brownat ma tu rity. STALK 
and columclla abscnt, SPORES 4-6 * J .5-3 mierons, eJlipticaJ to oblong, smooth, hyalinc 
(colorless) under the microscope. 

HABIT AT: Widely scattercd to gregarious in humus or soil (usually buried) under ornear 
alder; widely distributed, but partieularly eommon in western North America. 1 have 
found it in the falJ and winter in Coastal California and in the la te summer, fail, and spring 
in the Sierra Nevada and Cascades. 

EDIBILITY: l can find no information on it. 

COM MENTS: Also knownasA, cirmamomeus and Rhiiopogon diplophheus, this false 
truffle can be distinguished by its cinnamon-colored ex te riør (when mature), fondness 
for alder (a tree not noted for itsdiversity of false truffles), and Hs spore mass composed 
of small, gel-filled chambers and pal lid veins. At maturity the interior (spore mass) is 
redd i sh-br owna nd somcwhat rem iniscen i of 41 re d grave 1 1 1 ca n e ve nturndarkvi nacc o us- 
brown, but never becomes black as in Melanogaster. Othcr species; A . trappeif-A . iuteus) 
is a brilliant yellow species that bccomcs duli yellow to orange- or reddish-brown (or 
mottled with these colors) in age, It has a brownish-yellow to browmsh-black spore mass 
and a garlicky to slightly fruity od or when mature. U grows with fir, DouglasTir, and 
other western conifers; 1 have found it locally in the winter and spring. A > olivaceottaetm 
is a yellowish-brown or olive-tinged western species that is apparcntly rare. A. alexsmithii 
is yellowish-brown to dark brown and grows with mountain conifers (espeda Hy hem- 
lock), Melanogaster parksii of California is said to have a brown interior. Alpovas in 
e as tern North America include; A. olivaceoniger, a brownish-olive coniferriover that 
dark c ns when håndled and has a fruity od or at maturity, A. nauseosus, brown to rcddish- 
brown, with a yellow-brown to blackish-brown interior and strong aroma of rotten fruit 
al maturity, favoring hard woods; and A. superduhius* whose stalklikerootingbasecauses 
false truffle ex pert James Trappe to bc^uperdubious^as to whetherit isreaJJyan/l/povtf. 

Melanogaster euryspermus { Blac k Veined False T rufflej 

FRCITING BO DY K5-4 (6) cm broad, round toelongated or lobed (potato-like), often 
with rhizomorphs (mycelial threads) at base, Outer surfacc slightly Obrillose lo downy 
or felty, rusty -brown to red d i sh- brown, warm brown, or dark brown (but often yellower 
when young), often blackening where bruised. SPORE MASS (interior) composed of 
large (up to 5 mm broad) black ish gel-fillcd chambers separated by whilish to yellow 
mea ndering veins, od or usually stronginage(someiimeslikesewergas,atothcrtimeswith 
a plcasant citrus component), STALK and columella absent, SPORES 9-18 * 7-1 1 
mierons, lemon-shapcd (but with two small prongs at onc end), thick-walled, smooth; 
dark brown under the microscope. 

HABIT AT: Solitary, widely scattered, or in small groups in duft or soil under both hard- 
woods and conifers; widely distributed and fairly eommon (for a false truffle), but rarely 
fruiting in large numbers. In California this species and M. variegaius occur throughout 
the mushroom season. I have found them under oak, tanoak, and madronc, and in the 
Sierra Nevada, under conifers. 


Melanogasier variegatus (see comments under Af. euryspermus}. Note browti exterior ( right) and 
gdatinous black interiør that is di vided into chambers by paler veinsfleft). (Herb Saylor) 

ED I Bl LITY: According to European sources, Af. variegatus (see comments) is ed i ble 
when young. I can find no information on American materiaf 

COMMENTS: This species and its close relatives are easily distinguished from other 
false truffles by their blackish gelatinous spore mass composed of large chambers separ ^ 
ated bypallid toyellow vems. Theymight be mistakenfortruetrufflesbecauseofthe veins, 
but they bear their spores on ha sidia and are mueh softer and sliekier inside. The name 
M. variegatus has traditionally been used for our common species. However, the 
genus is being criiically studied and species concepts may be revised, It is very simiiar to 
Af. euryspermus, but has elliptical spores that are usually less than 1 1 microns long, Af. 
mtermedius is also simiiar, but has spores intermediate in size between those of Af. eury- 
spermus and Af, variegatus, M. ambiguus has large, elongated spores and a spongy, more 
olive-colored exterior plus a somewhat metallic odor in age; I usually find it under Doug- 
las-ftr, Af. macrocarpus is a large ( up to 1 2 cm! ) conifer-loving species with large spores. 
M. parksii of California is said to have paler brown spores and a brown rather than black 
spore mass. See also Aipova t rappet and A. nauseosus( under A. dipiophloeus ). 


LEUCOPHLEPS& LEUCOGASTER 


Small to medium-ii/ed underground vtuodhmd fungL FRUITING BODY roundish to oval ot 
knob by (poLatoJike), usuatty pultid in Leueophteps und usiiuUv brighi/y t utured in Leucagaster. 
Peridium (skin) someumes overlatd with rhi^omorphs. SPORE MASS (interiør) ufrite or pattid 
even when n uh urt; composed of numerous chambers thai are fdkd k ith u t letir spore-toniaming 
gel midj or exude a whiie hitex uhen tut (uitlcss old). STAl-K and columella absent or rudimciv- 
tary, SPORES hyahnc (coEorles.iij under the microscope, round to eUiptical, ptited-redeulu te or 
spiny within u clear gelatin&it$ vuter wall, not ontyloid. Ha sid aa and spores contamed tmide ihc 
ehambers, not for in i ng a hymemum. Cafntlilium absent. 


THESE potatoTike fungi can be told by their white or pallid interiør which is composed 
of gel Tilled chambers {which may, however, be ve ry small). Fresh specimens oftenexudea 
white latex when cut, but the spores are not amyloid as in Zelleromyces, and there is no 
stalk or columella, The interior of most other false truffles is darker when mature and or 
has a different texture. 

In Leucophleps the exterior of the fruiting body is usually whitish, the chambers are 
tiny, and the spores are spiny (within their outer wall), whiie in Leue ogaster the exterior 
is often brightly colorcd, the chambers are usually larger, and the spores are pitted or 
rcliculate. Their evolutiona ry affinilies are unclear, and modern taxonomists isoiate 
them in their own onder, the Leucogastrales. Both are fairly small genera, but relatively 
common, especially under conifers, As is common ly the case with false truffles, many 
of the species are poorly known and; or difficult to identify. One representative is 
described hereand se ve ral ot hers are keyed out. 
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HYMENOGASTRALES & ALLIES 


Key tu Leucophleps & Leucogaster 

1 , Pe rid i u m ( s k i n ) wh i te or at li mes pa le yel lo w ish , och raceo us, or gray ish ; spore mass cha mbers 
mm ute* spores prickly inside a clear getaiinous outer wall 2 

1 , Perjdi Lim les uaJ ly dar ke r or more bri gh t ly c olo red t han above; spore-beari ng c ham bc rs re la ti vel y 

large (easily visible); spores reneulate or pitted with in clear outer wall 1 

2. Peridi um white or whitish (orgrayish in age), usua I ly covered wiih eonspieuous mycehal threads. 


at leasi near base Leucophleps spiitispora, below 

2. Nol as above l eucophleps magnatu { sec spinispora, below) 

3. Peridium pinkish to reddish or reddish-brown (often browner in age); found under western 

coniters Leucogaster rubescem{ see Leucophleps spinispora, below) 

3 r Not as above . Leucogaster odoratus & otbers (see Leucophleps spinispora, below) 


Leucophleps spinospora (White Jellied False T ruffle) 

FRU1TINC BODY 1-3 cm broad, round to oval or irrcgularly lobed ( pot ato-like). Outer 
surface white or whitish* often becoming grayish in age, usually wrinklcd and typically 
covered withrhizomorphs(niyccJial threads), but youngspecimens usually showingrhizø- 
morphs only at base. SPORE MASS (interiør) white* often cxuding a white latex when 
cut, composed of many ti ny (Jess than I mm broad), clear, gel-f iliedchambers(uniessøld 
or late to deveJop); sterile veins absent. STALK and columella absent. SPORES JO- 13 * 
10-11 microns, round or nearly so* with small spines inside a clear gelatinous outer wall. 

HABIT AT: Solitary to gregarious in soil or duff (usually buried) under western c o nifers. 
In the Sierra Nevada it is fairly common from spring through fail. The duff of our Coastal 
forests is more apt to cough up species of Leucogaster ( see below) whenruffled fortruffles. 

EDI BI LIT V: Unknown, but the texturc is hard ly appealing. 

COMMENTS: This common whitish false trufflc might bc mistaken for a Rhizopogon 
becausc of its rhizomorphs, hut the white gel -fil led chambcrs and/ or prcsence ofa latex 
distmguish it. Specimcns which mature slowly, however, may lack a geJ and latex or be 
hard and Tuher-Yike, O ther species of Leucophleps are bcstdifTcrcntiatcd microscopically. 
One, L. magnata r can usually bc told by its whitish to pak yellowish or ochraceous ex- 
terior with less conspicuous rhizo morphs, plus its larger spores with larger warts or spines, 
Leucogaster is also fairly common. Its ranks include: Leucogaster rubescens, with large 
gel-t illed chambcrs and an cxlcrior that becomes pinkish to brick-red to brownish as il 
ages; L . adar at ns t less common, with a yellowish-orange exterior, large chambcrs, and 
a pungent od or in age; andL. carolimanus, one of se vcral species in eas tern North America. 


RADIIGERA 


Medicrn-si/td woodland lungi usually found uruterground. FRI 1 1 1 INC BODY typically round 
or slightly flatiened. Peridium (skin) thick, composed of two or three iayers of tissue. SPORF 
MASS tinte nor) with threads or plates that radiale Irom the columdLa. at iirsii white and fleshy, 
fhen becommg gooey and fitudly ponden, brown to black at motunty ST ALK absent. but a 
t olumelfa present; columetia fairly thick, often rounded. white , tmbranehed. not pcrcurrent. 
S PO RFS m ar led or spmy ; round. bro wn unde r the microscope. Ca pi 1 1 i ti u m p rese nt. 


THIS small genus is easily recognizcd by its thick ski nand rounded* unbranchcd columella 
(see photo). The multi-Iayered peridium (skin), warted or spiny round spores, powdcry 
spore mass in old age* prescnce of capillitium, and rounded columella (or 1 "pseudocolu- 
mella*" to be technically accurate) indicate a close relationship to the earthstar genus 
Geastrum , and it is placed in the Lycoperdales by most taxønomists. However, the outer 
skm never splits i nto rays as it does in Geastrum, and the und c rg round grøwth habit is 
also distinetive. It is not a parlicularly common genus. Three species are keyed below, but 
undcscribcd species also occur* at least in California. 




The intcnor of an immature Radiigera, showing the thick rounded columella and thick skin. This 
species was never deiermined bccausc the spores had not yet matur ed; it was growing under an oak. 

Key lo Radiigera 

l . Ouicr pendi uni (skin) splitting into rays when mature (look around for older sperimens); ex- 
lerior usually smooth ( but often dirty); sometimes growing just below the ground, somehmes 
ori l°P (see Geastrum, Astraeus, & Myriostoma, p. 699) 

1 . Pcridium not normally rupturing or splitting; exterior smooth or fcity ; usually underground 2 

2, M at ure spore mass black ish; o u te r layer o f pen d iu ni rat hc r heavy a nd felt y Jt . a trogleba, be low 

2, Nol as above; mature spore mass brown to dark brown 3 

3. Fruiling body ty pieally 2-4 cm broad; spores waned . , taylorii ( see R. airogleha, below) 

3. Frui ting body typicaliy3-b c tn broad; spores spmy . . JR . fuscuglebi r(see /?, atragieha * below) 


Radiigera atrogleha 

FRUITINC BODY 2.5-5 cm broad, round to slightly flattened or depressed, often im~ 
bedded in white mycelial threads (rhizomorphs). Perid ium (skin) three-laycred, Outer 
surface tough and felty or fibrous-cottony, rough, white to grayish, often deveioping buff, 
pinkish, vinaceous, or brownish tints in age; usually separaiing readily from the two inner 
layers. inner layers dosely adhcring to each other, whitish to rosy or pink ish when fresh 
(but may turn oli ve or buff when bruised), 3-5 mm thick, white when sectionedfor witha 
greenish tinge). 8PORE MASS(mterior)composed of plate-like bundles of hyphae which 
radiale from the columella to the peridium; white, fles hy, and ralher soft al fIrst,becoming 
gooey or inky and blaekish, and eventually powdery (and blackish); odor often rather 
unpleasant in the inky stage. STALK absent. but the basal portion of peridium usually 
thickened slightly and gi ving rise toa prominent columella which is nearly round, cushi on- 
sha ped, or narrowed at the base and cnlarged (rounded) at the apex; columella usually 
0.8 cm thick or more at the widest portion, usually penetrating the spore mass at least half 
way (never percurrcnt); white or tinged gray, sometimes disintegraUng in oid age. 

Radiigera atrogleha, maturmg spccimcn. Interior (shown at right) is black and gooey in this stage, 
but eventually turns powdery, The top of the columella can bc scen at the center, butits base has been 
obscured by the gooey spore mass. Note how thick the skin is. (Hcrb Saylor) 
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Radiigera fuseogleha, immature specimens. Note how lines radiale from ihe columella in sliced 
spermien. Seecomments below for more details, 

SPORES 5. 5-6. 5 microns, mund, minutely warted, deep brown under the microscope, 

HA BIT AT: Solitary or more often in groups or large, mycelium-incrusted clusters insoil 
or duff tn woods and along old roads through the woods, usually buried or only partially 
ex posedi not uncommon in the Pacific Northwest and California, but probably more 
widespread . Radiigeras occu r mainly with conifers in the summer and fail, buti have fou nd 
R , tayloru ( see comments) locally under oak and pine in the winter. 

EDIBIE1TY: Unknown; thegooey black spore M rness” of olderspecimensisn'tappelizingl 

COMMENTS: The thiek* often rounded or cushiomshaped columella plus the thickskm 
and blackish spore mass at mat u rity make this a most dis ti ned ve fangus. S t leroder ma 
species also have a thick skin and dark spore mass, but laek a columella. The spore mass 
passes through a gooey stage before becoming powdery. In this stage (see photo) it looks 
like the "ink" from a shaggy mane and stamseverythingiteomes intocontacl with. Olher 
species: R.fuscogteba is quite similar, but has an olive-brown to brown maturespore mass 
and spiny spores (see photo above). R ■ tayloriL on the other hånd, is smaller, with a 
smoother brownish to drab exterior, paler brown spore mass, and warted spores. Both of 
these species occur in California and the Pacific Northwest butmay bc more widespread. 


HYSTERANGIUM& Ailies 


Small lo medium-sLzed, mostly wo od land fungi usuaUyfound imdergrmwd. FRUIT1NG BODV 
typicaJJy mund io irrcguarly lobed < potato-hkc), otter: with one ot more myedial th read s or c Ord S 
al base. S POR li MASS ( i nteriorj compose <| ofsmail chambers, usually gneerush to olive-brown to 
olive-gray ( bul not always); iypicaJly firm and lough when young hui usualh $eiti(inous ormuri- 
laginous m old age; odor sometimes frud at maiurity STALK lypiua/ly abseni . bui ti cotumelfa 
usua/iy present; tolumella whitish or tramlutent, b ranched Or un b rane hed. Jfarcly pert urrem. 
SPORFS spir dk -s haped to oblong ordliptic&k smøoih or em osed m a wrirtkled utncle(ouiersae); 
hyaline(colorless) to greenish-brown under the microscope. Capillitium ab vent. 


HYSTERAMGIVM is closely related to the stinkhorns (Phallales), but is treated here 
with the false truffles bceause of its hypogeous (underground) tuberlike fruiting body. 
Like the stinkhorns, most Hysterangiums have a greenish to olive-brown spore mass that 
becomes slimy and stinky in old age. Those species with mycelial cordsat the base are 
remmiscent of stinkhorn^eggs," but never hatch, i.e.,aspecLalizedsporc-bearingstructure 
never emerges. Hysterangium is a fairly sizable genus. Most of its 30+ species occur in the 
woods and are hest differentiated microscopically. One very common and fa rfl ung specie s 
isdescribed here. A related genus, Phatlogaster, is included in the key. 

Key fo Hysterangium & Ailies 

I * FruUi ng body with a stalk or distinetly narrowed andelongared base, pear-shaped ordcveloping 
Lobes on top. spore mass di vided into distinet ehambers; fo und on rotten woud, mainly in 
eas tern Nort h America .... Phallogaster saccatus [ see Hysterongium separabile, below) 
1 . Not as above ............."..i.,,..*,,. ......... 2 
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Hysterangium separabile, immature spedmens. In this stage tbe spore mass (shown in specimens on 
left) is odoHess and quite firm or canilaginous. Note prcscnce of a branchcd, translucent columella. 

2. Fruiting body showing a thick gelatinous laycrjusi under the peridium(sktn) when sliced open, 
eventually “hatching" if old enough (Le., a specialized spore-bearing structure emerging from 
il). one or more thick myedial cords usually emanaung from the base; often found in lawns, 
gardens, and other urban areas (but also in woods) (see Phallales, p 764) 

2, Not with above features; usually found in woods 3 

3. Columdla typically percurrent (extending all the way through spore mass); often fruiting 

above the g ro und H, dur ker i { sec //. separat? ile, below) 

3. Columdla not typically percurrent; usually underground or only partially exposed ....... 4 

4. Associated with eucalyptus H*fuscum($cc II. separatile, below) 

4. N ot as above . .......... , . , . . . 5 

5. Spore mass (interior) tough and pale pinkish when young; found under oak . . tf. occidentale 

5. Not as above 6 

6. Fruiting bodies enmeshed in a copious mass of whitc myedial thneads; usually growing 

in rocky or grave lly soil ...... H . cross tim{ sec //. separat de, below) 

6 Nol as a bo ve . H. separat ile i: many ot hers, below 

Hysterangium separabile 

FRUITING BODY round to somcwhat flattened or lobed, 0.5-3 cm broad, sometimes 
with mycelial fibers at the base. Outcr surfacc white to pinkish or sometimes buff, often 
bccoming pinkish where bruised or bandled. Peridium (skin) easity cracking or peeling 
away from the spore mass, at least at maturity. SPORE MASS (interior) oli ve-bro wn to 
greenish, composed of small chambers; at first firm and tough (cartilaginous), but be- 
coming slimy and stin ky{ putrid) at maturity or in old age. STALKabsent, but a columdla 
present; columella thin, transluccnt or whitish, arismg from a rudimentary sterile base, 
often branchcd and typically extending about half way into the spore mass. SPORES 
12-19 * 6-8 microns, more or less spind te-shaped, smooth within a w rink led utricle(sae), 
hyaline (colorless) to pale greemsh-brown under the microscope. 

HABIT AT: Solita ry to gregarious in humus or soil( usually buried ) underboth hard woods 
and conifers; very widcly distributed, but especially common in western North America. 
In ourarea it is abundant under oak and other trees practically ycat-round. In the Sierra 
Nevada and Cascadcs ifs common in the late spring, summer, and fali. 

FDERILITY: Edible and choicc -if you’re a squirrel or chipmunk. 

COM MENT S: Once called H* ela i hr oides a nd also known as H* coriaceum , this sub ter- 
ranean fungus look iikc a stinkhorn**cgg,” but never hatchcs, The greenish spore massand 
transluccnt, branchcd columdla distinguish it from most other false truffles*and the ten- 
dency of the pendi um to crack and pcel easily from the spore mass is also distinetivc. 
There are a number of si milar species that di ffer microscopically. A few can be recog- 
nizcd in the field, including: //. setchellii and //, crassirhachis, with thick whitish septa 
(partitions) emanal mg from a scarcely branchcd columdla (the latter especially common); 
H. aureuni with a go I de ti- bro wn exterior; //. cr assum whose fruiting bodies arc en- 
meshed in a copious mass of whitc myedial threads, fairly common under western hard- 
woods and conifers, particularly in rocky or gra velly soil; //. darkeri, a slightly largerf 1 -5 


Hysterangium separahite, Spore mass is putrid and gelatinous in old age{$pecimen on right), but rub- 
bery or tough when young, and skin is easily sepa rable. Note mycelial cords ernanating from base. 

cm) species that has a pcrcurrcntcolumellaand often gro ws above the gro und; /A/iucum 
(^H. fischer i), associaied with eucalyptus; and //, stoloniferum, fruiting body anchored 
by a thick mycelial cord or"stolon" and spore mass sometimes bluish-tingcd. 

AnotherstinkhornrelattvejP/iatføgasfersaccafus, tsquite dif ferent. It usuallygrowson 
decayed wood and has a more or less pear-shapcd fruiting body with a tapered, stalklike 
sierile base. The peridium is white lo pinkish or lilac, and typically develops lobes and 
shallow depressions at the top which rupture irregularly at maturity in order to expose 
the spores. The spore mass is mueilaginous, otivc-colorcd, and fetid at maturity, and 
separated into several large chambers within the fruiting body. It is fairly common in 
eastern North America but absent in o ur area. Also sec Rhopalogaster( in key onp. 724). 
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S1INKHORNS are among the most fascinating and highly specialized of the fleshy 
fungi. They differ from other Gasteromycetes in havinga slimy orsiicky, putrid spore 
mass (gleba) that is borne aloft at maturity. Howcver, they begm as puffball-iikc “eggs" 
eompletely encased in a skin (peridium), and usuatly anchored by a thick mycelial cord(s). 
A sectioned stinkhorn **egg" reveals a differenliated interior with a gelat inous substancc 
beneath the outer skin, a comprcsscd stalk (and/ or arms), and a brown or olive-colored 
spore mass (see Color Plaies 191-1 98). The superficial rcsemblancc to a puffball is soon 
rudely -and forever — dispellcd, however, as the enclosed stalk or other spore-bearing 
structure clongatcs rapidly, bursting out of its“sheir and into the worid.* 

In the common stinkhoms (Phallaceac), the mature fruiting hody is unbranched and 
cxpl idtly phallic, with t he spore slime coating the apex of t he stalk or 4 * head." In the ornate 
stinkhoms ( C lat h raceae), the fruiting body is branched or latticed and the spore mass 
generally coats the inside surfaces of the branches or latticework. In both families the rup“ 
tured peridium forms asack( vol va) at the base of the fruiting body, muehas ir\Amanita~** 

•This raptd elongation process, whtchcan take as littlc as one hour, is possiblc btcauscall of ihc slinkhom's parts 
arc fully for rise d (though g real ly compressed) wilhin tik: *‘cgg. T ’ Its emcrgencc is mamly an aet of ex pamiott 
(ctørølioil d cdls) ral her thaii of growth or devdopment. Asa result, stinkhorn "eggs" tan be"hatched"at 
home by keeping them ina humid environtnent. 

hough thtir develop mental stages are superf te ially sinuJar, the stinkhoms ditfei from the Amamtas in several 
fundamental respects. Stinkhoms lackgdls, and lifcc otherGastefomycctes T donotfonciblydj5chargetheif spores, 
The spores, al though borne aloli at maturity, are produted intemaUy{Yfith\n the'egg"). Amanilas, on the other 
haod, do not form their spores un ti I ihe cap has expanded. The ir spores are produced on giils and are fbicibly 
discharged when ripc. 
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The stink horns* most outlandish feature, however, is the unpleasant or provøcative 
odor of the mature spore slime, which has been variously characterized a$“foul,”“fetid,” 
“evil," “odious," “obnoxious,” “cadaverous,” “putrid,” “maddening," “aggravating,” 
“compelling,” “i ntolerable," “filthy," “vile," “disgusting,” “dist ressing,”“disconcerting," 
“sperma tic,” “garbageous," “nauseating,” “like rotting carrion,” “like spent incense," 
“like the dampearthy smed we meet with in some of our churches onSunday$,”“enøugh 
tocause one to think that aU the bad smellsin Ihe worid had been turned Ioose,”and most 
apt and undersEated of all: “indt&creet.” Lured from afar by the stench, fliesand carrion 
beetles come to feast on the slime, and if the day is hot, rødarøund in it. With theireventual 
re lue tant departure, spore dissemi nation is accomplished (some spores stick totheirfeet, 
others are presumably passed through their digestive iracls). All in all, it is a rather 
ingemous meihod of spore dispersal more typical of the so-called “higher" plants than 
of the “lowly” fungi. 

Opinions on the edibility of stinkhorns range from ill-disguised disgust to idle specu- 
lation lo passionate praise. The “intolerable” odor of mature specimens would seem 
to be enough to discourage even the most ardent and confirmed toadstool-tester from 
sampling them. However, the odorless stinkhorn “eggs" are considered a delicacy in 
parts of China and Europe, where they are pickled raw and even sold in the markets 
(sometimes under the name “devifs eggs”). Captain Charles Mcllvaine, of course, pro- 
n ounces them delieious (see comments on edibility of Phalius impudicus), sugges ting 
they be sliced and fried Itke a Wiener schnitzel. My own experience with them has lefl 
me nonplussed (see comments on the edibility of Clathrus archert). None are known 
to bedangerously poisonous, butit is reported that a young person of twenty-two, “ha ving 
eaten a morsel, was seized with violent eonvutsions, lost the use of his speech, and ulti- 
mately fe II i nto a stupor which lasted forty-eight hours; prompt attention was given to 
hi nu but it appears to have been some months before he was perfeetly cured,” (Note: one 
source described the vielim as a “young English girl.”) 

Stinkhorns are noto ri o us ly spontaneous and unpredictable in their habits — they are 
liable to pop up at almost anytime, anywhere, providing conditions are to their liking. 
They occur ihroughout the worid but attain their maximum diversiiy in the tropics. 
Se veral of our species were pro ba bly introduced accidemaliy— s ure ly no one would do it 
on purpose!— alo ng with soil or plant mate rial from exotic lands. They are not common 
in comparison to other fleshy fungi, but they command a degree of attention far dispro- 
portionate tø their numbers because of their fantastic shapes and repugnant odørs* For 
this reason 1 have keyed out the common Norlh American species, plus severai“aliens” 
that may turn up in greenhouses, botanical gardens, the backyards of stinkhorn 
specialists, or other hospitable places. They are, after all, among the most beautiful of all 
mushrooms — providing you hold your nøse! 

Key to the PhalLales 

i . Spore slime exposed or borne alolt al matumy; fruiimg body variously shaped, emergingfrom 
an“egg” whose peridiumUkin) forms asack or volva * * 2 

1. N <n as a b o ve; pe ridi u ni eit he r re mai n i ng i ntact or rupt ur mg t o lo i m ] rregu la r h ol es au h e t op; 

volva absent . . , (see Hy slerangium & Al li es, p. 762) 

2. Fruiting body unbranehed (but sometimes with a drooping lacy skirt or "veir); spore stime 

coating the ouier surface of the apex or "head“ ( unless washed off) Phallaceac, p~ 766 

2. Fruiting body branched to form several arms (which may or may not be fused at their tips), 
columns, or a laitice-tike faamework; spore slime borne on the inner surfaces of the arms 

or la u icu work ( but if arms u nfold, the in ner surface s become the upper surfaccs) 

* Clathraccae, p* 772 
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PHALLACEAE (Common Stinkhorns) 

Mediuin-sizcd 1 /Dij/-jrm£'//jn^ fal matur i 15) fungi f o und on gruund or rotten wood. FRUIT 1 NC 
BO DY emergingfrott 1 a round to ovot"egg" that has an inner gelat inous iayer; roughly cyiindrical 
and unhramhed when i til ly cxpøntJcd, with or wilhoui a swullcn head. S i Al K present as a column 
by which the spore dime is elevat ed; hollow* spongy, usuaily perforated at the tip, VEILabsenl, 
or present as ad roo pi n& 1 te Mike "sikii-r (indusium) bclOW the “head/ 1 VOLV A present as a mem- 
branous sack or pouch at base af s talk, SPORE MASS usually greenis h to dark olivc-brown, 
irmcilaginaus or stimy at matur ii\\ coating the exterior of the "head' or top of the s talk Spores 
more or less oblong (baciUus-likc), smooth. Capillitium abseui. 


THE common stinkhorns are unmistakable by virtue of their explicitly phallic fruiting 
body which is simple (that is, unbranched), but may terminale in an enlarged "head" 011 
which the foul-smelling spore slime resides. Iliree genera arecommonin North America; 
Phalius , which has a well -de fined cap or “head"; Dk ty ophora, which resembles Phalius 
but boasts a nellike veil or indusium that hangs from the lower edge of the "head"; and 
Mutinus (the so-called “dog stinkhorns");, which Jacks a differentiated “head." (Dktyo- 
phora is mcorporaied into Phalius by some stinkhorn specialists, and hhyphallus is an 
o u tdat ed synonym for Phalius.) 

Whether or not stinkhorns are handsome or repulsive has been the subject of con- 
siderable debate. The verdict seems to resi largely on persona! prejudice and one’sability 
to overlook their obnoxious odor and the swarms of blowflies that come to wallow in their 
spore slime. I hey are undeniably pkallic, however, and as might be expected, their sug- 
gestive nes s has given rise to a veritable "mother i ode” of stinkhorn lore r For instance. 
German hunters believed they grew where stags rutted, and it is said that their putnd 
carcasses are burned outside housesin Thailand to discourage unwanted guests (a ralher 
drastic practice that might discourage wamed guests as well!). They Ve been used incount- 
less ointments and potions, e.g., as a cure for gout, epilepsy, and gangrenous ideers. 
They Ve been blamed for cancer and prescribed as a sure-fire remed y for it. And of course, 
theyVe been employed as aphrodisiacs, and are supposedly still given to cattie for that 
purpose in some parts of Europe. Alexander Smith tells of a remarkable encounter with 
an elderly gentleman who carried a mammoth specimen under his hat in the certain 
belief that it would cure his rheumatism! And, in an otherwise tedious book of Victorian 
reminiscences by Gwen Raverat, there is this astonishing passage: 

In our na ti ve woods there grows a kind of loadstooJ, called in the vernacular The 
Stinkhorn, though in Latin it bears a grosser name. T his name is justified, for the 
fungus can be hunted by the scent aJonc; and this was Aunt EttyV greatest invention: 
armed with a basket and a pointed stick, a nd wearing special hunti ng cloak a nd gloves, 
she would sniff her way round the wood, pausrng hereand there, her nostribiwitching, 
when she caught a whiff of her prey; then at last, with a deadly pounce, she would fall 
upon her vietim, and then poke his putrid carcass into her basket At the end of the 
day V sport , the catch was brought back and b unit in the deepest secrecy on the dra wing- 
room fire, with the do or locked, becatise of the morals of the trwids, 

One wonders how such an innoeuous, splendid, upright organism could be so ruthiessly 
and unjustly maligned, and I submit that this particularly perverse brand of fungophobia 
be ch ri stened phallophobm. (“Aunt Etty," incidentally, was Charles DarwinVdaughter!) 

Attitudes change, however, and in the twentieth century the stinkhorns 1 impudence 
and imprudence have begun to be appreciated. Mycological literature is replete with 
wonderfully provoeati ve accounts of close encounters (of the casual kmd) with stink horns 
— as riddled with them, mfacU as an olåSuillus pungens is with maggots. When stinkhorns 
are discussed, the language makes a startling and unprecedented qua lit at i ve leap, from 
monot onous minutiae to half- baked hy perbo le, as if the au t hors were suddenly taking 



Fruiting body development in the tropical basket stinkhorn, Die ty ophore indusUtta{ p* 770). This 
sequence was photographed within a time period of thirty min utes! Note how the ridges on thecap 
become more visible in age (as the spore slime is carned away by flies and/ or rain). In old specimens 
completdy bereft of spore slime the cap is whitish. (Keith Muscutt) 

an interest in what they were saying. They are lavish in their praise as they tread the fine 
line between double-entendre and forth right fungal faet: “The mischief-maker is a hand- 
some specimen, as its plate shows” . . . ‘This is a highly specialized type of fungous fruiting 
body” . . . Tt is one of the seven linnat ural w onders of the natura! world” . . . “Mever have 
I seen such intricate lacework as on a PhaUm" ♦ . . Tt imdoubtedly emerges from thedepths 
for a single noble and grand purpose — that of d issemi nating its spores. All of ils parts 
have been developed to accompksh this funetion in the most effeetual manner possib le”. . . 
“It is inconspicuous while encased in its skin, and unlikely to be noticed by anyone who 
is not looking for it. When fully elongated, however, it is pointedly, inescapably promi- 
nent” . . . “By extraordinary grow r th and expansion it carries the banquet of spores into 
the light — a natural Jack-in-the-box" . . . “When its expansion iscomplete, it beginsimme- 
diately to become limp, hent, sinks down, and undergoes putrefaction” . . . “Once while 
collecting fungi with other students we s nidled a phaJloid and tried to trace il down in 
order to learn the species, but it seemed to keep moving. Fina Illy, we noticed that an old 
man was also in the woods collecting fungi, and as I worked over toward him I realized 
that a phalloid of some kind was very dose" * . - “One is curious to learn the mechanism 
by which so mueh is accomplished in apparently so short a time, and find in this instance, 
as in all ot hers where great things are accomplished with ease, thai many forces have been 
slowlyat vvork toinsure everything betng in read iness for the success of the final flourish” 
. . . “The banquet is prepared underground and the lable, with its viands ready, is pushed 
into the light while the invitation to guests is wafted swiftly on the breeze” . . . “It is a 
glo ri o us fungus — an ad mi rable specimen of hereulean proportions pokes up periodically 
in my front yard ” 

The common stinkhorns are more prevalent in temperate regions than their ornate 
cousins, the Clath raceae, but still atlain their greatest diversity in the tropics. Species 
of Phallus are especially fond of populated areas, where they lurk in lawns, gardens, 
flower beds, along roads, in ditches, under bushes, hedges, porches, and houses, in the 
vicinities of churches and lumberyards, trash heaps, and oid sawdust piles. Mutmus and 
Die ty ophora species, on the other hånd, are more frequent in f o rests and are large ly 
restricted to easlern North America and the tropics. All of these fru it whenever 
condilions are conducive to development that is, warm and moisi and none are 
known to be poisonous. One species from each genus is described here, and seve ral others 
are ment ioned and/ or keyed out. 
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Key to the Phallaceae 

I ■ S talk with a latticed head, the spore slime coating the toside of the lattieework 

( sce Ctathraceae, p, 772) 

I Not as above; "head" absent or if present, then spore slime coating its exterior 2 

2. LaceUke or nellike skirt (indusium) present and usually prominent (hanging from the lower 
margin of cap) . , * . 3 

2 . $kirt(indusium)absent orrudiraentary 5 

3. Fruiting body, or at least the skirt. yellow to orange-yellow or even orange red; pnmanly 

tropical Diety ophora mult ko for ( see D . todusiata. p. 770) 

3. Fruiting body typically white (exdudmg the spore slime and volva); lemperate or tropical . 4 

4. Skirt( indusium) large, often reaching the gronnd; tropical . . . Dktyophora todusiata, p, 770 

4. Skirt smaller {3-6 cm long); fairly common in forests of eastern North America 

- Diety ophora dupticata ( see D indusiata, p. 770) 

5, Spore slime borne on a ring or "collar” beneath the tip of the fruiting body; fruiting bod) white 

except for the slime; tropical S (aheliomyces cinctus 

5. Not as a bove; spore slime not borne on a s harp ly defined ring or collar ................ 6 

6. Spore slime borne on the upper portion of the stalk, i.e. t a sharply defined “head" wor present; 

stalk ty pically siender ( up to 1 .5 cm Ihicfc) .......... 7 

6 S pores li me bom e o n a d if ferent iated ( s ha rply d e fi ned ) , o ften s wol len 14 head 41 ; sta 1 k so metimes 

siender, but usually at least 1 .5 cm thick 9 

7. Fruiting body entirely or partially red lo pink or orange 8 

7. Fruiti ng body white except for spore slime Al utinus canirtus var . albus (see M. vaninus ; p. 77 1 ) 

8, Fruiting body 9-17 cm long, usually slightly thicker in the nhddieand tapered gradually toward 

the tip . Af utinus elegarts(set M. caninus\ p. 771 ) 

8. Fruiting body 5-U) cm long, usually more or less equal except for the very tip, which is bluntly 

and rather abrupt Ly narrowed M utinus canirtus, p. 771 

9. Fruiting body red to scarlct (al least in part), usually quite siender 

Phalius rubicundus( see P, impudicus, below) 

9. Fruiting body white to pale pinkish(exceptfor spore slime), but volvamay be pink to purpie 10 

1 0 Cap or “ head" reticulate ( pitted and nd ged ) beneath the spore slime; widdy distributed 

... . Phalius impudicus & others, below 

10. Cap or "head” not reticulate, pitted, or ridged, bul often granular; found mamly in eastern 
North America Phalius ravenelii{see P. impudicus, below} 

Phalius impudicus (Stinkhorn) Color Plates 193, 194 

FRUITING BODY beginning as an “egg" up to 6 cm high. PERIDIUM (skin) white to 
yellowish-white in one vanety, lurid pinkish to purpie in another(see comments), witha 
gelatinous layer beneath; rupt uring to form a volva as the stalk elongates and th rust s the 
slimy, swollen “head 1 " upward. CAP (“head") 1.5-4 cm broad, coated with the putrid, 
copious spore slime which eventually drips off or is carned or washed away, revealing 
the whitish reticulate (pitted and ridged) surface beneath; top with a hole which is some- 
times covered by a clitiging piece of the perid i um (volva) and/ or by numerous flies. 
STALK 1 .5-3 cm thick, equal or tapered at both ends, entirely white or som et i mes pinkish 
below, mmulely honeycombed (spongelike), hollow, fragile. lNDL'SlUM(“veil")absent 
or rudimentary. VOLVA present at base of stalk as a white to pinkish or purpie, loose, 
lobed sack formed by the ruptured perid ium; base usually witha thick^similarly-colored 
mycelial cord(s). SPORE MASS slimy or mucilaginous, olive-green to olive-brown, 
with an obnoxious od or at maiurity (see p. 765). Spores 3-5 * 1 ,5-2.5 microns, elliptical 
or oblong, smooth. 

HABITAT: Solitary or in groups orclusters in lawns, gardens, sandy or cultivated soil, 
under trees or shrubs, in rich humus, etc.; widely distributed and especially common in 
the West, fruiting wheneverconditions are favorable. Mclivaine States that, “its favorite 




This purple-egged variety of Phallus impudicus is comidered a distmct species, P. hadritmi, by some 
stinkhorn specialists. Lefl: A røund "egg" with tdliale mycelial cord. Right; An“egg"just prior to 
hatdhmg, and a malodorousfull-growntbut rather small) specimen, Nole how the spore slime coats 
the reticylate “head"; after it has been di s persed the “head" is whitish. See color plaics for a nol her 
fulJ-grown specimen and a beautiful sect ioned “egg." 

abode is in kitchen yards and under w ooden steps where, when mature, it willcompel the 
household to seek it out in self-defense," and his comemporary r Nina Marshall says, “the 
distracted house wife searches in vain for a solution to the difficulty and the odor disappea rs 
as mysteriously as it came. If she is one of the initiated, however, she will search unul she 
finds the haunt of the offender andthen destroy it on the spot to avoid further repitition of 
the nuisa nce "The la rgest fruitings 1 have see n were on the la wn of a schoolin Los A ngeles, 
and in front of an old cathedra! in Santa Fe, New Mexico. Stinkhorn specialist William 
Burk recalls seeing massive elusters that apparently sprung from the foundalion of 
a house in Salt Lake City, Utah. If the “eggs" are carried home and transplanted in 
cool, damp earth, more often than not they will continue to develop so that the fasci- 
natingelongation process can be observed firsthand. 

EDIBILITY: Not poisonous (see comments on p. 765), but as Alexander Smith says, 
"who would want to eat even the eggs?^ Captain Charles Mcllvaine (the plenipotentiary 
extraordinaire of turn-of-the-century toadstool testers), for one. He says, “(the eggs) are 
semigelatinous, tenacious, and elastic, iike bubbles of some thick substance. In this 
cond ilion, they demand to be eaten . . . cut in slices and fried orstewed, they makea most 
tender, agreeable food." 

COMMENTS: This is one “wild” mushroom that is tru ly unmistakable, In shape it resem- 
bles nothingso mueh as a slimy cigar, leaky pipe, malod orous thumb, putrid born, hollow 
baton, spongy candle, or putrescent pencil. But the most di sti net i ve thingabout the stink- 
horn is its utter spontaneity. In the words of one founding member of the New York 
Mycological Society, “you never know r when one is going to pop up right in front of you, 
so fast you can aetually see it growing. And there is no way to predict or control them. It*s 
the one thing in the worid you can*t push or hurry.” The stinkhorn also hasa highly refined 
sense of poetic justice, One “going streng" is said to have appeared in the concrete floor 
of the newly buiit house greetmga newly married couple. To accomplish this insiruetive 
feat, the mycelial cords had to force their way i nto the foundation from an old stump in the 
gården! 

The stinkhorn is sometimes mistaken inexpheably foran old morel, perhaps because 


770 


PHALLALES 


of the pitted head and somewhat similar shape. However, thc“indisereet"odorandsliniy 
spore mass (both of which may be gone in old age) and presence of a volva(and frequently, 
a squadron of flies) leaves no doubt as to its idcntity. The common variety inCalifomia 
has a pinkish to purpie peridium (see Color Plate 194) and is considercd a distinci species, 
P. hadnani (~P\ imperialist P iosmus} but some authorities on the subject. Other species: 
P. ravenelii is very similar, but has a smooth to granulat ra ther than reticulate "head." It is 
quite common in eastern North America, espccially in lignin-ricb humus and on old 
sawdust piles, The tropical" De vi fis Stinkhorn," P. tubicundus, is a rather long, slim, red 
to scarlet species, [t might be mistaken at first glance for a dog stink horn ( Af ut i nus), but 
has a clearly diffcrentiated, detachable, more or iess conical or belbshaped “head." lt 
oecurs in Southern and eastern North America (at least as far wcstas New Mexico), but 
is not common, See also Dk ty ophor a dupiieata (under D indusiara). 

Diety ophora indusiata (Basket Stinkhorn) Color Plate 191 

FRUITING BODY begirming as an “egg’' up to 6 cm high. PERIDIUM (skin) white or 
sometimes tmged buff, gray, or reddish-brown, with an inner gelatinous layer; rupturing 
to form a volva as the stalk clongates. Mature fruiting body 7-25 cm tal), unbranched, 
consisting of a more or less conical to bcll-shaped cap on a stalk, with a large lacelike veil 
or “skirt" flaring out from beneath the cap. CAP (“head”) 1.5-4 cm broad, coated at first 
with the putrid olive-green to brown spore slime, which eventually drips off or is carried 
away by insects, revealing a white or ycllowish, ridged and pitted (reticulate) suriaee 
beneath; top with a hole in it. STALK 1.5-3 cm thick,cqual or ta pered at either end, white, 
hollow, fragile, sometimes curved, minutely chambcred and porous(spongelike). INDU- 
S1UM (“veil") white, initially tucked under the cap margin but soon unfurling; skirtlike 
or basketlike when fully expanded and touching or ncarly touching the ground (6 cm or 
more high); attached to the top of the stalk or just under the margin of the cap; composed 
of white strands that form an intricate chainlike or lacelike net whosc “holes" are large 
and polygonaL VOLVA present at base of stalk as a white or pallid, loose, often lobed 
sack formed by the rup tured peridium; base usually with a thick myeelial c ord{ s) attached, 
SPORE MASS siimy or mueilaginous, olive-green to oli ve-bro wn or brown, with a fetid 
od or at maturity that attracts flies, beetles, and other insectsfbui odor not always strong, 
and in one form somewhat sweetish). Spores 3.5-4. 5 * L5-2 mierons, ellipficaltooblong, 
smooth. 

HABITAT: Solitary or in groups in humus or on rotten wood in tropical forests and al 
Iheir edges; fruiting in wet wealher, widely dtstributed. It is quite common in Central 
America and South America, as well as in Australia, the South Pacific, Africa, India, 
and Japan, 

EDIB1LITY; Edible in the egg stage, but probably notehoice (see comments onedibility 
of Clathrus archeri)— in other word s, it is better cyed than f ried. In many parts of the 
world (e.g., New Guinea) it is worshipped for its beauty and. or used as an aphrodisiac. 

COMMENTS: Whafs an mdisputably tropical fungus doing ina reputedly topical field 
guide like this? Well, I could justify its presence on the flimy pretext that it just might 
show up in $omebody*s hot house, sauna, or back yard barn boo forest. Or 1 could cite the 
popular but shamefully arrogant politica! notion that Central America is our “backyard," 
and that any stinkhorn found in onc’s backyard merits mention. However, the truth is 
that IVe included it because I couldn’t resist including it. In my opinion, such a piece 
de resistanee of nature deser ve s a full-fledged desenption no matter where i t gro ws (and I 
offer the color plate as proof). The lacy or nellike “veir which is responsible for the name 
“basket stinkhorn" is initially bidden (greatly comprcssed), but swells out soon afterthe 
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stalk elongates (see photographs on p. 767)* In its prime the veil touches — or nearly 
to uches t he grou n d , a nd may bc gi o bel i kc or b road ly s k i n 1 i ke, La ter, ho wc ver, it s h r i n k s 
or collpascs somcwhat and begins to droop. Aside from ils spectaeular skin, D. indusiata 
rescmbles o ur common stinkhorn (Phaltus impudicus) in shape, size, color, and lex ture 
(including the pitted head), and some phallologists eonsider it "*a good Phallus" Other 
species: D . duplicala (the “Vciled Stinkhorn 1 *) is a robust lempe rate zone version thai is 
fairly common in the hardwood forests of Gastern North America. It resembles D. in- 
dusiata, but is not so spectaeular, the skiri being smaller-meshed and only 3-6 cm long 
(it looks somewhat like the second photo on p. 767). D. multicolar is a colorfulfyellow 
to orange-red) tropical species. D. rubrovolvata of China has a reddish volva. 

Mutinus caninus (Dog Stinkhorn) 

FRUITING BODY beginning as an “eg g" up t« 2.5 (4) cm high. PERID IUM (skin) white 
or occasionally with a faint pinkish or ydlowish Unge, with an inner gelatine us layer; 
rupturing to form a volva at base of stalk. Mature fruiting body 5-10 cm high and 0.5- L 2 
cm thick, unbranchcd, siender, ercct or curved slighily, roughly cylindrical (equal) or 
thicker near top; lacking a differeniiated cap, but with a biunl, rounded or abruptly nar- 
ro wed, often perforated tip. FERTILE PORTION covering the upper2-3 cm of fruiting 
body (exccpt the ve ry tip), bright o range -red to red to pink, but covered atiirst with o live 
to oli ve-bro wn spore slime. STALK more or less equal, colored like cap (orange-red to 
orange or pink) or often paler or even white toward the base; hollow, fragile, spongy 
(minutely chambered). INDUSILM (“ved") absent. VOLVA present at base of stalk 
as a white, lobed sack or pouch formed by the ruptured perid ium; base usually with one 
or more white mycelial cordsattached. SPORE MASS mueilaginous, oli ve to deep oli ve- 
bro wn, coating the upper portion of stalk; od or fetid at ma tu ri ty (but not as mal od o rous 
as some stinkhorns). Spores 3-7 * 1 .5-2.5 microns, elliptical or oblong, smooth. 

II ABIT AT; Solitary to gregarious or clustered on ground and rotten wood in gardens, 
roadsides, woods, etc.; tvidely distributed and fairly common in eastern North America 
in the late summer and fail (along with Af. elegans— see comme nts). U is apparently absent 
in the West, bul a white variety (see comments) has been found in Oregon, and it seems 
only a matter of time before the typical formand its longerlook-alike, M. elegans, show up 
on the west coast, us several other erotic exotics have. 

EDIRILITY: Nonpoisonous. Mature specimens, of course, are hardly tempting, but Bill 
Roody of Elkins, West Virginia, says the “eggs^are excellent “peelcd and rollcd in flour 
scasoned with garlic salt and pepper, dipped into beaten eg g and then onee again in the 
flour mix before frying in bulter or oil. They're great as is or served with crackers and 
cream chcese," 

COMMENTS; The slim, cylindrical, pink to orange-red fruiting bodycapped with oli ve- 
brown spore slime is a unique and memorable — if suggestive — sight, and il is easy to see 
how this “phallokT got its common name (see color plates of M, elegans). 1 he odor of 
mature specimcns can be rat her feeble compared to that of PhaUus impudicus or Chthrus 
ruber, but is obnoxious ne vert he less. The stalk v aries from orange or pink to white, and 
a variety that is en tir elv white (exccpt for the spore slime) has been found in Oregon and 
Michigan. (It has been called M. caninus var. albu s. but may ve ry well bea distinet species.) 
Another dog stinkhorn, Af* elegans (- Af ^ bovinus, AI. curtisii) (C ^OLOR PLATES 195, 
196) is sometimes called “DevifS Dipstick.* 1 It is also common in eastern North America, 
and is frequently mistaken for M caninus. It can be d is t mg u is hed, however, by its longer 
(9-18 cm) fruiting body thai is usually thickest in the m iddie and ta pered gradually toward 
the ti p. Also, a larger area of the fruiting body ( up to 6 cm) is smeaned with spore slime. In 
my experience it favors the same habitats as At. caninus . but is more common. 
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CLATHRACEAE (Ornate Stinkhorns) 

Mcdium-si/ed T /oui- smeiling (al maluntyl I Lingi found on gmund or rotten wocd* FRUITING 
BO DY emrgingfrøm a roimd to ovat or flaitened "egg " that has an inner getalinous la ytr; usaaUy 
b rane hed to fonn arms, columns. tentac Jes, ot alanicedframework; often hr i g luly lo lo rud. S I Al K 
absent or if present then hoilow. spongy, fragile. and often pc Hors led or open al the top. VEIL 
(iitdusium) absent. VOLV A present as a membrannus sack or pouth at base of fruitmg body. 
SPORE MASS usually greenish to dart olive-brown (ordrying blaekish) T mueikigiftom nrslimy 
at maturity. coating the ioner surf tures of the arms. te tilades, or latticed framework . Spores more 
or les* oblong(bacillLis-tikcK imooth. CapiJliiiiim ahsent. 


TH ES E stinkhorns are more fa ntast ic than but not nearly as phallic øs— the common 
or “true” stinkhorns (F > hailaceae). Some have long “tentacles” that make them look like 
starfish* others have stubby arms, still others boast two or more thick columns or an 
elaboratc, lovely laitice-like framework, None look like “horns,” but all of them stink 
(to a greater or lesser degree), and fHes seem to find them just as desi rable as members of 
the Phallaeeae. Thus the label “stinkhorn,” though not completely acoirate, is amply 
deserved. I n most cases the spore slime coats the inward-faeingsurfaces ofthelatlieework, 
columns, branches, or tentacles (urt bc uppersurfaces of the tentacles if they unfurl). As in 
the Phallaceae, the stalk (il present) is tubular, spongy, and fragile, and emerges from a 
membrano us pendium(volva) which has an inner gelatinous layer. 

Most of the stinkhorns in this family are tropical, but se veral have established them- 
selves as “resident aliens” in the li mied States, The three most commo n genera are: Ciath- 
rus, whose fruitmg body is composcd of columns, a latticed ball, or four or more tentacles 
(with or without a shon stalk); Pseudocolm, with three or four tentacles and a short stalk; 
and Lysurus, which has several thick arms ora latticed “head" atop a long stalk or column. 

Most of the ornate stinkhorns are edible in the egg stage, but in the words of Alexander 
Smith, “are unlikely to becomc popular as food” (for obvious reasonsf). One species, 
Clathrus ruter > is said to be poisonous raw, but this reputation may rest on a single bi/arre 
incident (see p. 765). Five species aredescribed hereand several others are keyed out. 

Key to the Clathraceae 

1. Stalk typically mueh longer than the arms or fertile “head"; arms(if present) typically short 

{less than J cm long) and thick 2 

1 Stalk absent ( but two or more fused columns may be present), ord stalk present then rdatively 
long (2 . 5 cm or more) and siender arms or “tentacles” also present; stalk when present usually 
short but sometimes fairly long 4 

2. Fruiting body consisting of a rounded to somewhat flattened latticed “head” or nellike frame- 

work mounted on a stalk . Lysurus periphragmoide. s; p. 776 

2. N ot as above: stalk with several short arms t hal inay or may nol be fused at their bps 3 

3. Arms usually bi ight red and fused at the tr tips to form a 14 spire” (but sometimes breaking free 

from each o ther in age); stalk usually fluted or several-sided ..... Lysurus mokusin, p. 776 

3. Arms red to pmkish, fiesh-colored, browmsh, or w hite, their tips sometimes touchingat first 

but not lused into a “spire," and usually separating in age; stalk more or less cylmdrical{i.e„, 
ro und in cross-section) Lysurus erueiatus, p. 777 

4. Fruiting body with three or more siender arms or “tentacles" which arise from stalk (but stalk 

may be ve ry short and hid den by ihe volva, or occasionally practicalty absem) 5 

4. Fruiting body either a latticed ball or netlike framewørk or compnsed of two or more thick 

columns which are usually fused at their summit; stalk absent or rudimenta ry 7 

5 . F ruiling body typically with 3-4 “tentacles’" ihat often rema in jjoined at their tips . 

Pseudocolusfusif ormis ( see Clathrus archeri, p. 774) 

5, Fruiting body typically with 4 or more “tentacles” that may initially bejoxned at their tips but 

which usually break lree and sometimes bend back in age 6 

6. Arms or “tentacles” di vergi ng from a flat disdike ex partsion of the stalk apex, of ten appeanng 

di vided or paired; spore slime mosily in center of fruiting body or coating bases of the arms; 

tropical A seroe rubra ( see Clathrus archeri, p, 774) 

6 , N ot as a bove; s pore slime borne on inner or up per s urfa ces of arms . Clathrus archeri f p. 774 
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7, Fruitmg body lantem-like, i. c., the spore slime borne in a specialized structure siung between 
2-4 red to orange or pink columns that merge at the top to form an areh; tropical (reported 
from Mia mi, Florida) . Luternea iriseupa 

7, JN ot as above; fruiting body with columns or a iattieed frame work, but lacking a separate spore- 

bea ring structure ............ * , , , , 8 

8. Fruiting body consisting of a Iattieed network of branches and “Windows*' { so mewhat Uke a 

“whiffte bair see photo on p. 774) . C lathrus ruber & o t hers, below 

8. Fruitmg body composed of 2-5 thick columns joined al lheirsuminit( the columns oceasionaUy 

with onc or two transverse branches, but not enough to form a latlice) . » . . .... 9 

9 Fruiting body composed of two creamy to yellow to orangish columns at i irst pressed cl osely 
together but then bowingat the center; rare(native to Japan) .... Clathrus btcolumrmtus 

9, Fruiting body typically with (2) 3-5 red to pink or orange columns; widely distributedand not 

uncommontespecially ineastern North America) Clathrus columnatus ( scc C. ruher, hdowj 


Clathrus ruber (Latticed Stinkhorn) 

FRUITING RODV beginning as a round to somewhat flattened or knobby “egg" up to 6 
cm broad. PERIDIUM (skin) white and membranens, smooth becoming wrinkledand 
grooved as it gets larger, with an innergdalinous layer; rupturing to form a volva. Mature 
fruiting body 5-1 4 cm high, consisting of a round to oval latticed bal! or nellike fra me work 
with large polygonal or elong^ited “Windows.” BRANCHES oftheframework b right pink 
to red to orange or pale orange, and often paler toward the base; flattened, hollow, very 
fragile, minutely chambered (likea sponge) and transversely ribbed or w rink led on the 
outer surfaces; inner surfaces covered with the sticky, putrid spore slime. STALKabsent 
or rudimentaiy. VOEV A present at base of fruiting body as a thick, loose, white sack or 
pouch, usually with thtek mycelial cord(s) attached. SPORE MASS coating the inside 
surfaces of the laUieework; mucilaginous, olive to olive-brown or drying blackish, with an 
extremely obnoxious stench at maturity, Spores 5-6 * 1 .5-2.5 microns, oblong, smooth, 
HABITAT: Solitary to densely gregarious or clustered in soil, wood chips, rieh humus, 
etc.; widely but erratically distributed, apparentiy fruiting most any timefprovidingeon- 
ditionsare favorable). It is said to be a native of Southern Europe (its likeness appears on 
more than one postage stamp from that region), but has turned up in many localities in 
North America (Florida, Virginia, North Carolina, etc.), usually in landscaped areas or 
ot her places where exotic plants have been introduced. It isa common sight in the parks of 
San Francisco(especially in the late fail), and 1 have also seen it in Santa Clara County, 

EDIBILITV: Nonpoisonous according to some sources, harmful (at least raw)according 
to others (see the quote on stinkhorn poisøning on p. 765). 

COMMENTS: Also known as C canceliatus, this “wikT mushroom looks like a red or 
orange “whiffie bair (see photograph). The white volva from which it emerges and the 
intolerable stench that develops at maturity are also distinetive. The color of the branches 
vanes considerably from bright red to very pale orange apparentiy depending on the 
temperature and hum idity. The putrid perl urne attracts flies in large numbers and is, 
in my humble fungal opinion, the vilest of any stinkhorn. Itmust besmehedtobehelievedl 
(According to Ramsbottom, the smell is “so fetid that more than one artist has related 
that it was impossible to paint it without discomfort , . . when the color photograph was 
taken it would have been pleasing to have shown one or two flies at work, but they senled 
in such swarms that they had to be driven off. "). The “eggs,” on the other hånd, arequite 
odorless and very knobby or furro wed just prior to bursting. In this stage they are easily 
“hatched” at home. C * crispus is a similar but even more speetacular neotropical species 
whose “Windows" are circumscribed by “co rønas”; it has been found in Florida. A species 
ot the Gid World troptcs,C» crispatus, is also quite similar, but the upper part ofitsla ttice- 
work regularly breaks up imø fragments in age. C, columnatus (-L ater rtea columnata) 
has 2-5 thick, orange to red columns which arise independently but are fused at the topand 



Cbthrus ruber is easily rccogmzcd by its bright red to pink to pale orange latticework, Leffc Mature 
specunens. note absence ofa s talk. Right Note how lumpy this^egg” is! 

may branch Korizontally (but not enough to form a latlicework). It is widely distribut ed 
and has been found in many loca lities in eastern North Amcncafparticularly the South), 
pitis Hawaii, C. preussii and Ileodictyon cibarium (-C, ciharitis) arc but two of many 
Southern and/ or tropicai stink horns with a delicate white lattieework and large" 4 Win- 
dows,” The firsl is a nat i ve of Africa; the latter is c om mon in the Southern hemisphere. 

Clathrus archeri (Octopus Stinkhorn) Color Plates 197, 198 

FRUITING BODY beginning as a round lo somewhat flattcned “egg tT up to 6 cm in dia- 
meter, PER I Dl UM (skin) membranøus, white to di ngy buff, pinkish, or tinged purpie, 
smooth or sciirfy, with a gelatinous inner layer; rupturingtoforma volva at hase of stalk. 
Mature fruiting body 5-12 cm high, consisting of (4) 5-7 (8) arms or “tentades" arising 
from a common stalk or 4i tube," or sometimes with up to 12 arms arising from two f used 
stalks. ARMS long and stender, 3-9(12) cm long, tapered toward their tips, at first uprighl 
and roughly parallel and joined at their tips (often in pairs), soon opening outward like 
the petats of a flower and eventually curling back and under so thai the tips often touch 
the ground (but sometimes one or more arms branched, and at other times the tips 
r ema mi ng joined to others). Inner (or upper) surfaees ofarms bright red to pinkish-red, 
u s ua I ly paler toward base, rib bed or reticulate and coatcd with spore slime, Outer sur- 
faces (undersides) pate pink, longitudinally grooved. STALK 1-3 (5) cm long, typically 
short and sometimes hidden by the volva (bul a tong-stalkcd form is also known); hollow 
and tubular (open at the top), detaching easily from the volva, white or pallid bclow, 
pinkish above. VOLVA present at base of stalk as a loose sack formed by the ruptured 
peridium; base usually with one or more mycelial cords (rhizomorphs). SPORE MASS 
coating the inner (upper) surfaees of the ^tentacles,” mucilaginous, oli ve lodark oli ve- 
bro wn when fresh, but usually blackeningas it dries; odor obnoxious at maturity (some- 
what reminiscent of rotting crab). Spores 4-5.5 (7) * 2-2.5 mterons, dliptieal, smooth. 

HABIT AT: Solitary to gregarious or clustered on groundfespecially sandy soil) or rotten 
wood in various habitats; widely distributed (l asmania, Russia, etc.), but rare in North 
America, lt is fair ly common tn the ripar ian woodlands along the San Lorenzo River in 
Santa Cruz County, California (especially in the spring, but fruiting most any time). 1 
have also f bund it under a rose bush growing on a mixture of composi and rice huils. 

EDIBILITY: Nonpoisonous, and like most stinkhorns, edibleintheeggstage. One spring 
e ve ni ug a former friend and 1 deeided to sample two^eggs,™ fol 1 owing a recipe for French- 
fried stinkhorn eggs (sce comments on cdibility of Mutinus caninus ). The fla vor wasn't 
bad f but we neglecled to strip away the gelatmous outer Jayer It proved to be so slippery 
that the "eggs' 4 slid down our throats before wecouki savorthem, leavingbehind only the 
sticky spore mueilage (sce Color Platc 198), which clung to our throats and tongues so 
tcnaciousty that we werc still trying to wash it aw r ay se ve ral hours laler! 
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C tat hr us archeri is aptly called tfoe“OctopusStinkhorir or^Stinkopus* because of its long, tcntacle- 
hke arms, They are intially joined at their 1 1 ps ( cent raUpcci men), but ihen separate and rccurve(spe~ 
eimen at left). Note cords emanating from ihe “egg” in foreground. Aiso see the color plates. 

COMMENTS: The octopus stink horn — or **slinkopus," as I am fond of calling it — is 
one of my five favorite fleshy f ungal fructifications. it is a most attractive fungus when 
fresh, easily told by its long red “tentacles” which are initially joined at thdrtips but then 
unfold to form a slender-armed “star." It definitely looks more like a sea crealure Ihan a 
mushroom, but its obnoxious aroma— which attracts flies and jaded fungophiles from 
afar— identifies it as a member of the stinkhorn tribe. The arms are longer than those in 
Lysurus, and the staJk is proportionale ly shorter (or at limes practically absent). It was 
formerly placed in the genus Am hurus (as A. archeri or A. aseroef ormis), bul since the 
“tentades** are sometimes branched to form a rudimentary latticework (when young), it 
is now classiiied as a Clathrus . A common tropical stinkhorn, A seroe rubra ( see photo 
below) ts sometimes co nfused with C archeri , but looks more likeastarfish or sea anenome 
t han an octopus. 1 1 has five to ten or more “tentacles" which are deeply divided lengthwise 
(so thai they may seem to occur in pairs) and arise from a flattened, disc like expansion of 
the slalk apex. The spore slime rests in the center of the disc or coats only the very bases 

Top view of ihe tropical stinkhorn Aseræ ruhra( sec comments above). Note how arms ane deeply 
divided and spore slime is co ncent rated at center. S talks are not visible in this photo. (Michael Fogden) 
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of the “tcntacles.” Although strictly tropical, it may turn up, like so many other exotic 
fungi, in a greenhouse or similarly sultry environment. Also si milar to C. arthen is ihc 
“Stinky S quid ,” Pseudocolusfusifi ormis f-P. schelienbergiae, P. javanicus). It is common 
in scattered localities in eastern North America (e special ly Chapel Hiil, North Carolirta, 
the home of stink horn specialist William Burk), as well as in Europe, Australia, Asia, and 
Tierra del Fucgo, It has a white to hrown volva and o n ly three to four ll tentaeJes" which 
are red -orange to orange or pinkish, anse from a common stalk, and are usually fused at 
their tipsfsee photo on p, 777) but sometimes break free in age. 

Lysurus periphragmoides (Stalked Lattice S ti nk horn) 

FRUITING BODY beginning as a round to oval “egg” up lo 5 cm broad* PERIDIUM 
(skin) white to buff, with a geiatinous inner layer, rupturingto form a volva at base of stalk. 
Mature fruit i ng body 6-1 6 cm high, composed of a small rounded latticed “ head” ona long 
stalk, CAP or “head” L5-3.5 cm broad, round to somewhat Hatte ned, comprised ofa 
lattice work of red to orange (or sometimes yeJlowish or white) branches which form rat her 
small meshes or “Windows"; outer edges of branches kee led. STALK 5-13 cm long, 0.8-3 
cm thick, hollow, fragile, rat her spongy, equal or ta pered, usually red above and paler 
below, but yellow or white insome forms. VOLVA present al base of stalk asa loose Jobed 
sack or pouch formed by the ruptured perid ium, usually with whitish mycetial cords at- 
tache d to base. SPORE MASS coating the inside surf aces of the latticed" head” and some- 
times spilling out, mucilaginous, dark olive to oiive-brown or drying blackish; fetid at 
maturity. Spores 3,5-4 .5 * l .5-2.5 microns, ellipticai to oblong, smooth. 

HABITAT: Solitary to gregarious(occasionally two arising from the same volva) mrich 
soli, lawns, gardens, open woods, on rotten wood, etc.; widely distributed. It isnot uncom- 
mon in mild wet weather in the Southern United States and Midwest (North Carolina, 
Texas, Nebraska, New Mexico, even New York), but hasyet lo be found inCalifornia. 

EDIRIIJTY: Presumably edible in the egg stage, but who wants to eai it? 

COMMENTS: Also known as Simbium sphuerocephalum and S , texense, this 
Southern stink horn looks like a miniature Clathrus ruber mounted on a long stalk. In 
some specimens the trans verse (horisontal) branches of the net work are reduced oreven 
ab sent, making ils relationship to other species of Lysurus more obvious, White and 
yellow variants are known, but the red one is the most common in North America. 

Lysurus mokusin (Lantern Stinkhorn) Color Plate 192 

FRUITING BODY beginning as a round tooval“egg"upto6cmhigh. PERIDIUM (skin) 
white and membranous, with an inner geiatinous layer; rupturing to form a volva at base 
of stalk and sometimes also leaving a piece of tissue stuck to the top of fruiting body. 
Mature fruiting body (3) 5-12(16) cm high, consisting of a stalk that is b ranched above 
into 4-6 (usually 5, rarely 7) arms which normally remain joined at their tips to form a 
“spire,” but w r hkh sometimes break free from each other. ARMS 0.8-3 (4) cm long, short 
and thick, usually b right red, erect and only sightly separated, or bowed to form a lantern- 
like structure; 3-sided; outer surfaces roughened, with a central longitudinal ridge; sides 
at first coated with spore slime; “spire” long or short ( 1 -20 mm long), erect or bent down- 
ward. STALK 6- 13 cm long, 0.5-2 cm thick, equal or more often lapereddownward^flesh- 
pink to pink or reddish-pink above, paler belowand usually white at base; hollow, tubular, 
fragile, minutely chambered and marked by longitudinal rows of V-shaped depressions, 
eross-section usually showing 4-6 (7) angles (same number as arms). VOLVA present 
at base of stalk as a loose, lobed, white sack or pouch formed by the ruptured peridium, 
usually with one or more white mycelia! cords attached to base. SPORE MASS bornein 
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the vertical slits between the arms and coating their sides, mucilaginous, lighi brown to 
oli ve-bro wn becomingdarker (blackish)as it dries, with an unpleasant od or at malurity. 
Spores 3. 5-4. 5 * 1 .5-2 microns, oblong, smooth. 

HABIT AT: Solitary to densely gregarious or clustered in lawns, gardens, hard-packed 
soil, etc.; common in southem California and fruiting there year-round, but partial to 
warm weather. It is probably na ti ve to Asia, but is well established in California at least as 
far north as Fresno. It bas also been found in Texas and Washington, D.C. 

EDIBILITY: Edible in the egg siage, bul in my opinion, no betler than Clathrus archeri 
(1 have fried it). However, it is considered a great delicacy in China. 

COMMENTS: I his gaudy stinkhorn is easily recognized by its red to pink color and 
distinctive shape. In the words of Paul Rea (who wrote an ex lensi ve analysis of thedeve- 
lopmental stages of this species), "the form of the expanded plant may be likened lo a 
moat (the vol val cup) surrounding the base of a tower (the polygonal stipe) bearing a 
bdfry or lantern (the arms) surmounted by a spire” — a very apt descriplion, except that 
the “belfry" is usually besieged by flies (see color plate)t Spetimens growing in hard 
ground are apt to be larger than those growing in rich or loose soii, perhaps because they 
take longer to develop, The arms sometimes break free from each other, but the several- 
sided stalk and often brighter color distinguish it from L. cruciatus. 


Ly sums cruciatus (Lizard’s Claw Stinkhorn) 

FRUITINC BODY beginnmg as a round lo oval “egg” up to 6 cm high. PERiDILM 
(skin) white and membranous, with a gelatinous inner layer; rupturing to forma volva at 
base of stalk. Mature fruiting body 6-12 ( 16) cm high, composed ofa stalk Ihat isbranched 
at the top to form 4-7 (usually 5) slubby arms. ARMS initially incurved and touching( but 
nol permanently fused) at their tips, then separating at least slightly and remaining more 
or less erecl (i.e., not unfolding); short and thick (1-2.5 cm long), hollow, 3-sided; outer 
s urf aces pal lid to brownish, flesh-colored, pi nkis h, orange, or red, with a longitudinal 
groo ve. Inner surfaces wrinkled and irregularly roughened or knobby, at first covered 
with spore slime. STALK 6-10 cm long, 1-2 cm thick, usually lapered downward, hollow, 
fragile, minutely chambered and faintly striate longitudinally; entirely white or tinged 
yellowish above and white below. VOLVA present at base of stalk as a thick, loose, lobed, 
white sack formed by the ruptured perid ium; usually with one or more mycelial cords 
attached to base. SPORE MASS supported within the arms and coating their mner sur- 
faces, mucilaginous, olive to olive-brown becoming blackish as itdries, with an unpleasant 
{fetid) od or at maturity. Spores 3-4 * 1-2 microns, elliptical to oblong, smooth. 

Lefl: Paeudocolus fusiformis (see comments at lop of p. 776) has three or tour long arms whith are 
normally fused al their tips but may separate in age; stalk is not visible in this picture. (JoanZeller) 
Kighi: Ly sums cruciatus f- Anthuruå borealis) has several short, ihick arms at apex . (Bob Tally) 
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HABIT AT: Solitary or in groups or cl u siers in lawns, gardens, under trees, in rich soil, 
on rotten wood, etc.; apparently nat i ve to Australia and New Zealand, but now widely 
distribuled and well established in various parts of the United States. It is notuncommon 
in Southern California, but is not nearl y as numerous as L. mokusin, It favors warm 
weather butcan be found most anytime. I have not seen it north of Santa Barbara. 

EDIBILITY: Presumably edible, but see comments on the edibility of Clathrus art heri. 

COMMENTS: Betler known asL. f- Anthurus ) borealis, this stinkhorn is easily told byits 
shorts thick arms whieh separate slightly but do not unfoid a la Clathrus an heri. Itcan bc 
duil or b right ly colored, and the tips of i ts arms are ne ver fused intoa spire as in L. mokusin. 
It has o ften been confused with C. gardneri f a tropica l species wh o se arms have sterile bases. 


Bird’s Nest Fungi 


NIDULARIALES 


<§*<? 

spores 


Tiny fungi found on soii, wood, dting, and vegetabic debris, FRI ITING BODY usualiy ralher 
lough. al lirsi rtiund locylindrical orciishian-5hapcd.uif«i//v becomingeup- to mug-shapedfnesr- 
tike) at maf urtty. with sewrtif ‘*eggs‘ ' gnrivæd (only one “egg” in Spharrøbolus). PER I Dl I M 
(wall of “nest”) conposcd of 1-4 layers. PFRIDIOLES (“eggs") usually flattcr.ctf and lens- or 
len til -s haped, white to gray, hrown or black, somelimes with minut« cords attached, S I Al K 
ah sent (but base of “nest” may be narro wed). SPORES torne inside the peridtoles, typicaliy 
smoolh and hyalinc. Capillilium abseni. 


THESE minute Gasteromycetes look like miniature bird’s nests. The fruiting body 
typically c onsists of a tiny vase or “nest" ( peridium) fumished withseveral spore caps ules 
or “eggs” (pcridioles), and in most cases a protective membrane or “lid” (epiphragm) 
that initially covers the top of the nest. As such there is very little that the bird’s nest fungi 
can be confused with. though when very young they might be mistaken for minute puff- 
balls, and when old and bereft of eggs they look like tiny, tough cup fungi. 

The spores are dispersed with the atd of raindrops and animals. The force of a single 
raindrop will splash the eggs out of the nest and as mueh as se ven feet away (hence they 
are sometimes called “splash cups”), The outer wall ol the egg then decays or is eaten away 
by insects and the spores within are exposed, Whereas most fungi produce millions of 
spores, the bird's nest fungi need only a few each egg contains the correct mati ng strains, 
so a fertile secondary (dika ry o tic) mycelium develops di reet ly, obviating the need for 
large numbers of spores, 

There are four cornmon genera of bird's nest fungi. In Cyathus and Crucibulum, each 
egg is anchored to the nest by a minute cord or “stalk" (fumculus), while in Nidula and 
Nidularia the eggs are imbedded in a sticky gel. Both the cords and thestkky mueilage help 
the splashed eggs to adhere to whatever they land on. Also treated tn this chapter is 
Sphaerobolus, a dynamic relative of the bird’s nest fungi that is sometimes called the 
“cannon fungus.” It features only one egg that is shot out with terrific force, accompanied 
by an audible “pop ” (The Latin name Uterally means “sphere-thrower,”) 

Bird’s nest fungi are found on various types of organic or vegetabie matter rotting 
wood and sticks, herbaceous stems, humus, dung, and manure (the spores of dung- 
inhabiting ind i vid uals presumably pass through- and out of— grazing animals). They 
are greganous creatures, but as they rarely attain heights of more than 15 mm, they ane 
diffieult to see and worthless as food. Most of the common North American species are 
keyed out here, but addilional exolic types may turn up in greenhouses and flower pots. 
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Key to the Nidulariales 

1. F ru it i rig bod y co n laini ng only one peri d i ote ( “ egg”), ro u nd at fi rst , t hen sp l i ti ing ope n t o form 
4-9 orange rays ar o und ihe central “egg” Sphaerobolus stellatus, p. 78 1 

1 . Not as above; fruiting body cylindrical to mug- ot cup-shaped when mature, cøntaiumg more 

than one eggi unless all but onc have been expeilcd) T . . , 2 

2. Fruiting body Eackmg a'iid" when young, at first round to cushion-shaped and more or less 

covered with a felty or pøwdery maleria! that rtiptures iiregularly; nest soon disintegrating, 
eggs imbedded in a stick y cti udlage whjch evcntualEy dnes out „ , 3 

2. Not as above; fruiting body typically with a“ lid" when very young, the nest usually well formed 

and pcrsisteni; eggs may or may not be imbedded in a mueilage 4 

3. Eggs brown to reddish, round and flattencd (len s-s haped); not common ... Nidularkt fareta 

3 . Eggs gray i s h-b row n and of te n i rr egu la rly-shaped ; f a i r ly c om m o n A idularia pulvinata 

4. Eggs gray to brown or dark brown, imbedded in a sticky mueilage or jellylike substance which 

event ua! ly dnes out; eggs not attached to the nest by a small cord ørstalk, sides ol nest usually 
vcrtical (i.e., fruiting body more or less imig-shaped) . . . S 

4. Eggs white to gray, brown, or black, often ( but nol always) at tae hed to side of nest by a minute 

cord or shori stalk, nut imbedded in a mueilage; sides of nest vertical to tapered 6 

5. Ex tenor of nest white and shaggy when fresh Nidula niveotomeniosa{$ce N. candida ; p. 780) 

5. Exterior of nest scurfy or hairy , brown to c i nnamon or at times grayish Nidula candida, p. 780 

6. Interiør of nest longitudinaliy striate (with distinet radial grooves) 

Cyathus st ria tus & othcrs(see C stercureus. p. 780) 

6. Interior of nest smøolh or at leasi nol striatc or grooved , , 7 

7. Eggs typically white to buff; interior of nest not black . . . Crucibulum larve Al othere, below 

7. Eggs typically gray to brown or black; interior of nest vanously colored (ineludmg black) 8 

8. Fruiting bod) typical ly less than 5 mm high; exterior of nest smooth to fibri Ilose but not shaggy ; 

found on sticks, dung, etc., in arid regions . . . Cyathus pygmaeus (see C. s tenorens, p. 780) 

8 . Fruiting body typically 5-15 mm high; exterior smooth or shaggy; eosmopoliian 9 

9 . Exterior of nest shaggy ( with long ha irs), at least when you ng; fruiting body averagingS-l 0 mm 

high, the rim more Or less circular at mat u rity Cyathus stercoreus, p, 780 

9. Exterior of nest fibrillose to smoolh even when young (withoul long hairs); fruiting body 
averaging 1 0-1 5 mm high, the nm øflen wavy in age Cyathus olla{ see C. stenareus, p. 780) 


Crucibulum laeve (Common Bird’s Nest Fungus) 

FRUITING BODV tiny, at ftrst nearly round, becoming cylindrical and then deeply 
cup-shaped (Le. t with a wide flaring mouth); 5-12 mrn high and broad (at the top) when 
mature, the nm more or less circular and covered at First by a hairy lid. Perid ium (wall 
of nest) one-layered, tough, persistent. Exterior velvety or shaggy, yellowish or tawny to 
cinnamon-brown, becoming nearly smooth in age and often darker or whiter. Interior of 
nest smooth, somewhat shiny, white to silvery, gray, or pale cinnamon. PERIDIOLES 
(eggs) 1 -2 mm in diameter, several, whitish to buff or with a very slight brownish tinge, 
circular but flaltened (lens- or disdike), usually attached to nest by long thincords, Spores 
(4) 7-10 * 3-6 tnicrons, elhptieal, thick-walled, smooth, hyahne. 

HABIT AT: Scattered to denseiy gregarious on sticks, wood chips, nut shells, vegetable 
debris, humus, and manure; widely distributed. It is not as common locally assome of the 
other bird^s nest fungi, but occurs year-round, someUmes in the company of Cyathus* 

EDI Bl LITY: Mucb too miniscule to merit being munched on. 

COMMENTS: Also known as C. levis and C, vulgare t this fetching and farf] ung linie 
fungus is easily told by its whitish eggs that are initially attached to the nest by long, thin 
cords. It lacks the sticky mueilage of Nidula , and the eggs are never lead -colored or black 
as in Cyathus. Other species: Crucibulum parvulum is a similar but even more minute 
(2-4 mm high) species with a white to grayish or buff exterior. It grows on dead juniper 
and other organic matter in arid habitats. 




Leffc Cyathus siercureus growing on dung. The camera's sirobe has made the “eggs” appear paler 
ihan they actually are, N oic how rim of nest is circular. Right Cyathus oila growing on wood, Nole 
how rim of nest is often wavy. (Nancy Burnetll 


Cyathus stercoreus (Dung-Loving Bird’s N est Fungus) 

FRUITING BODY tiny, gobiet- to vase-shaped or resemblinganinverted cone*5-10(15) 
mm high and 4-10 mm broad at the top, the rim more or less circular when mature and 
covered at first with a thin pallid or whitisb lid thai soon disappears. Perid mm (wall of 
nest) tough, persistent, 3-layercd (but the layers rtot afways di sti ngu isha bie). Exterior 
tan to golde n-bro wn, brown, grayish-brown, or reddish-brown and shaggy (but of ten 
smooth and blackish in old age); base often with a pad of brown to reddish-brown 
mycelium. Interior of the nest smooth, paie gray bec omi rtg dark gray or lead-colored and 
of len blackish in age. PERIDIOLES (eggs) se veral, 1-2 mm in diameter, dark gray to 
black, flattened or lentil-like* hard, smooth, often with a short cord or “stalk" attached 
(especiafly the lower eggs in Ihe nest). Spores large: 22-40 * i 8-30 microns, variable in 
size and shape but mostly round to oval, thick-walled, smooth, hyaline. 

HA BIT AT: Densely gregarious on dung, manure, and other ørganic debris; widely dis- 
tri buted and common, but seid om noticed. Inourarea itcanbefound most a ny time, The 
largesl fruiting Pvc seen was ona well-manured lawn in March, 

EDI BI LITY : A meager morsel, mueh too puny to be of value. 

COMMENTS: The dark gray to black eggs, shaggy exterior (ai least when young), and 
smooth interior are the principal field marks of this cosmopolitan bird’s nesl fungus, The 
cords by which the eggs are attached are not always evident, at least in my expenence. 
Other species: C\ oila is a similar but slightly larger species, hs nest is gray to brown with 
an often wavy (rather ihan circular) rim and a smooth to finely hairy (fibrillose) but nol 
shaggy exterior. Ils eggs are also larger (2-3 mm) and gray to brown or blackish, and its 
spores are mueh smaller (8-15 microns). It is widely distributed and common, but notas 
nu me rous in our area as C siercoreus, C\ pygmaeus is a miniature version of C. vita 
{fruiting body only 4-5 mm high) thai commonly grows on sticks, dung, etc., in ihedrier 
parts of the West. Two other species are worth mentioning because of their beautlfully 
pleated or g ro o ved (rad i af ly striate) i nte nors: C. striatus, widely distributed and quite 
common, with a shaggy cinnamon-brown to grayish-brown ordark brow r n exterior plus 
slightly triangular eggs; and C . hetenae , found mostly in arid or alpine habilals, with 
a grayer, ih ic ker- w alled nest thai has tufted hairs on ils exterior. The latter two species 
can grow in man ure bul are more common on slicks and other vegeta ble matter. 

Nid ula candida (J ellied Bird’s Nest Fungus) 

FRUITING BO DY tiny, cylindrical or cushion-shaped becoming mug- or flower-pot- 
shaped at maturity (with vertical sides and a fiaring mouth); 5-15 (20) mm high and 3-8 
mm broad at the top when mature, the rim more or less circular and covered at first by a 



Niduta niveotomento.w (see ctmtirienls under A r . candida), young specitnens in which the nesi is still 
covered by theepiphragmCIid”). Note white exterior and mug-shaped fruiting body.(HerbSaylor) 

lid. Peridium (wall of the nest) tough, persistent Exterior whiti&h beneath a gray to brown 
ordullcinnamon scurfy or shaggy layer that covers at least the basal portion and the lid. 
Interior of the tiest smooth, white to yellowish-brown or brown. PERIDIOLES (eggs) 
several, 1-2 mm ind «a meter, pal lid to gray or brown (but ofte n darker on underside), 
flattened, without cords, instead imbedded in a siicky mticilage orgel whtch eventually 
dries out. Spores 6-10 * 443 microns, eliiptical to nearly round, smooth, hyahne. 

HABIT AT: In groups on rotting wood. berry canes, and herbaceous debns in gardens, 
woods, along streams, etc.; widely distributed. U is common in ourarea tn the late fail 
and winter or even spring, biti the empty uests persist for months without decaying and 
sometimes give rise to new o nes. 

EDIBILITV: Academic;yoifd have to be slightly looneytobother with somethingsopuny. 

COMMENTS: A common but frequently overlooked litlle fungus, easily told by the 
brownish tocinnamon scurfy exterior and the sticky gel in which the eggs are imbedded, 
plus the presence of a covering or lid when young. The species name* candida, which 
means “shining white," isa misnomer since the fruiting body is neithershiny nor white. 
H owever,a si milar species with a shaggy white exterior (and numerous small brown eggs), 
N* niveoiomentosa, is common in Ca li forma and the Pacific Northwest, usually on sticks 
or in moss. See also the genus Nidularia{ in the key) and Cyathus smeoreus* 

Sphaerobolus stettatus (Cannon Fungus; Sphere Thrower) 

FRUITING BO DY minute, 1-3 mm broad, at first more or less round and white to duli 
yellow-orange or ochraceous, the outer wall (peridium) then splitting in to 4-9 bright 
orange starlike rays or “teeth,” exposing the single spore-containing peridiole (“egg"), 
w hich is then shot otu like a cannonball as the entire structurc turns inside out (leaving 
behind a translucent whitish ball perched on the rays), PERIDIOLE (“egg") cheslnut- 
brown to olive-black, sticky or slippery, smooth, more or less round. Spores 7-10 * 3.5-5 
micro ns, obi on g, smooth, hy aline, 

HABITAT: Gregarious on rotting wood, sawdust, plant debns, and dung or manure; 
widely distributed, but easily overlooked, I have seen il several times in nursery flåts; it 
fruits w'henever moisture is sufficient, 

EDI BI LITY: Unknown. Several hundred would be needed fora mouthfulf 

COMMENTS: This cousin of the bird's nest fungi is easily retognized by its diminutive 
dimensions, bright orange star-s haped “cat apult," and single central “egg” or spore ball. 
It makes a marvelous — albeit liiiputian laburatory pet: a small pop is said to accom- 
pany the ejection of the spore ball, which sticks to whatever it lands on. Its flight path 
has been mcasured at 14 ft, high and 17 ft. long —or more than 1000 times the size of the 
fruiting bodyl To equal sueh a prodigious feat, we puny hu mans would have to throw a 
discus over one mile high and fari It is also interesting to note that the “sphere thrower" 
does not “do its thing" in eomplete darkness light is apparently needed to trigger the 
“cannon/* as well as a sufficient supply of moisture. 
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Ascomycetes 

ASCOMY COTIN A 


THE Ascomycetes are the largest subdivision of the true ftmgi. With over 15,000 known 
species, they pose a chailenge, in the words of one noted mycoiogist, to "an army" 
of students, They are also an exceedingly diverse gro up, ranging from the most econo- 
mically important of all the fungi, the single-cdled yeasts, to powdery milde ws to bread 
molds like Penicillium ( the original source of penicillin) to prized edible mushrooms such 
as the morels and truffles. Their common bond is fundamental but microscopic: the 
sexually-produced spores are formed inside saclike mother cells called asd(sirgular 
ascus). The ascus is roughly analagous to the basidium of a Basidiomycete, although 
fusion of the parent midei typically occurs in a separate cdl T the ascøgonitim. Bach ascus 
contains one to several thousand spores depending on the species. The most frequent 
number is eight, 

Only a small fraction of the Ascomycetes have fruiting bodies large enough to merit 
mention in this book. In the field they can usually be distinguished from Basid iomyeetes 
by a process of elimination, Le., if your fleshy fungal fructificatiøn does not Fit one of the 
common categories of Bas id iomyeetes pi ct ured on pp. 52-54 (agarics, boletes, puffballs, 
etc.), then chances art ifs an Ascomycete. The fleshy Ascomycetes treated in this book 
fail imo two broad categories, keyed below. 

Key to the Ascomycetes 

i. F run mg body more or less round (spherical) to oval or knobby (pntato-likc), growing under- 
ground or inside very rotten wood . ........ Discomycetes, p. 783 


1. Not as above; growing on wood or on ground, on insects, other mushrooms, plants, etc. . . 2 

2, Growing on wood {but wood sometimes buried) 3 

2. Growing on ground or on insects, herbaceous plants, or other mushrooms 4 


3. Fruiting body usually black or very dark bro wn (but often coveret! with white or grayish pow- 
der), rounded to irregulaily knobby and charcoaMike or fingerlike to clubhke or anlleriike 
and ve ry tough or hard, asci bome in tlasklike nests (pcrilhceia) which often give the fertile 
area of fruiting body a minut dy pimpled appearance Pyrenomycetes, p. £78 

3. Fruiting body cuplike or variously shaped but not as above, or if colored as above then texturc 

usually difFerent (fragile, fleshy, rubbery, gelatinens, etc ); asci typically borne in a palisade 
(hymenmm), not in penthecia Discomycetes, p. 783 

4. Growing on insects (adults, pupac, larvac), spiders, or on other mushrooms (but hosts are often 

bu ri ed, so dig up carefully 1); asci typically bome in flasklike “nests" ( penthecia) 

* Pyrenomycetes, p. 878 

4. Growing on ground or plant mater ial, but not on insects or other mushrooms; asci typically 
bome in a palisade (hymenium), not in perithecia Di se omy eet es, p. 783 


Left: Fruiting body of a cup fungus (a 
common type of Discom ycete), show mg 
how the paraphyses (sterile cells) and asci 
are a ma nged in a palisade on the upper 
(inner) surface. In reality theie are ihou- 
sands more asci than shown here. Highi: 
An ascus containing eight spores (the most 
common number). 
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DISCOMYCETES 


D1SCGMYCETES are not Ascomycetes that Like to dance, norare they necessarity disc- 
sha ped. Discomycetes are Ascomycetes in which a palisade ofasci line anexposed surface 
of the fruiting body much as a palisade of basid ia line the gilis ofan agaric. This palisade 
of asci (see drawing at bottom of p. 782) is called the hymenium, and the fruiting body of 
a Discomycete is called an apothecium (as opposed to the perithecium of a Pyreno- 
mycete). All but a handful of the Ascomycetes treated in this book are Discomycetes, 
Examples are the mords, false morels, elfin saddles, cup fungi r and earth tongues. T ruffles 
are also Discomycetes, but they have specialized underground fruiting bodies in which 
the hymenium is infolded and internalized, or in some cases, non-existent (see p. 841 for 
more details). The Discomycetes have been divided here into three orders( large groups), 
keyed below, To facilitate Identification, the key is hased largely on the shape and size 
of the fruiting body rather than on morecrittcal(Le., microscopic) characterisiics. Excep- 
tions to the generalizations put forth in the key are then keyed out i ndi vid ua lly under 
the various orders, families, and genera. 

Key to the Discomycetes 

1 . Fruiting body nearly always underground (or inside v c ry rotten woodK ron nd to oval or knobby 
(potato-like), Le.. stalk absent or extremely rudimentary; spores nearly always borne inside 
the fruiting body, the interior usually (but not always) with charmels, veins, or one or more 
ca vines . . . Tuberøles, p. 841 

1 . N ot as a bove; fruil i ug bod y o ccasi on ally b u ned but usua I ly a bove l h e g rou nd a t m at u ri ty o r on 

wood, moss, etc,; sporc-bearmg surface exposed (externai) at mat u ri ty 2 

2. Fruiting body cup- to ear-shaped, spoon-shaped, disclike (flat), cushion-lifce, løp-shapcd, or 

sometimes contorted; stalk absent or present only as a nartøwed base (bul fruiting body some- 
urnes gFowmg erect like a rabbif s e&r); asci operculate (i.e., with “lid” at tip) Peztales, below 

2. Fruiting body ereel, with a stalk and often a cap, cup, or "head** 3 

3, Fruiting body with a wdl-defmed cap or splitting into rays at matumy; cap cuplike, diselike, 

wnnkled, brainlike, saddle-shaped, pitted, honeycombed, ot thimble-like(i.e., usually with 
a sterile underside or sterile hollow imerior) 4 

3, Not as above; fruiting body clublike or with an cnlarged or flattened “head,** but lacking a 

distinet cap with a stetile underside; **head” not cuplikc, bFainlikc, saddle-shaped, disdike. 
or honeycombed, and nol splitting into rays; fruiting body usually small; a&ci inoperculate 
(Le*, tip usually thickened, with a pore but rto “lid”) Helotiales, p 865 

4. Flesh gdatinous or semi-gdatinous (slice open fruiting body icngihwise); surface of fruiting 

body øften vise id; cap ro und ed or wrmkled, often brightly colored but not dark brown to 
black; asci inoperculate Helotiales, p 865 

4. Nol as above; asci operculate . Pot tales, below 


Morels, Elfin Saddles, and Cup Fungi 

PEZIZALES 

THIS large order ineludes most of the familiar fleshy Ascomycetes and nearly all of the 
prominent ones: the fabulous morels, grotesque false morels, elegant elfin saddles, and 
lowly cup furgi. All of these furgi typically have anexposed s pore-bea ring surface (hy- 
menium) and their asci have *Mids" which open when the spores are forcibly ex pe lied. 
The asci usually discharge their spores sirmtltaneously. The discharge can easily he 
triggered by tapping, breathing on, or otherwise disturbing the fruiting body, with the 
result that it will sometimes“smoke"(spew out clouds of spores) when picked! 
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PEZIZALES 


The fertile surface ranges from concave or flat in the cup fungi to convex or convolutcd 
in the false morels and elf in saddles to deeply pitted in the true morels. A stalk is present 
in the latter forms but often absent in the cup fungi. 

Members of the Pezizales can be found almost anywhere at any time, but are most 
n urne rous and diverse in forests, in the spring. This means that in regions with mild winters 
they usually peak af ter most of the Basidiomycetes have fruited, while in regions with cøtd 
winters they are among the first fungi to appear after the snow has melted, Excludingthe 
truffles (which are treatcd separateiy in this book), there are seven major families in the 
Pezizales, five of which are cup fungi. These are keyed below. 

Key to the Pezizales 

1 . Fruiting body an irregulariy cabbage-like, cauiiflower-likc,contorted, brainlike, or pitted mass 


of lissue, with or without a stalk; flesh not gDlatmous ,2 

1 . Not as above , 3 


2. Stalk abscnt or rudiments ry # or if stalk present then stalk long ( J 5-30 cm! ) and solid and browt 
and of len buried and rest rieted to eastern North America; fertile portion of fruiting body 
whilish to yellowish-brown, beige, pinkish, or lilac-tmgcd, rare . Pezizaceae & AHies* p Uil 

2, Not as above; stalk present, long or s hort, usually hollow or partially hollow or complexly 

folded or c ham bered m cross-secuon; fertile portion of fruvung body colored as above or 
often d arker; very common and widely distributed S 

3. Fruiting body cup-shaped (concave) to diselike (flat), cushion-shaped, or sømetimes top- 

shaped or splitting i nto rays; stalk present or abscnt; flesh gelatinous, fragile, or tough 4 

3. Fruiting bod y with a cap and stalk; capcon vej; toconical to bell-shaped, round. Jobed, bramlike, 

saddle-shapcd, or pitted but not cuplike (or cupHke only when ver> young); flesh fragile or 
tough but not gelatmous . 5 

4, Stalk ab sent, or if present then oficn (but nol alwaysl) s hort or merely a narrow ed« downward 

ex tension of the cup; stalk when present usually focking distinel ribs; fruiting body fleshy, 
fragile, rubbery, or gciatinous, sometirrtes brightly colored, large to minuie; tips of asa amy- 
loid or not amyloid .... FezUacese & Ailtes, p. Kl 7 

4, Sta Ik p rese nt, c lea ri y d i ffere n t iated f rom cap ; stal k ns ua I ly longer t ha n w idt h of cup ur i f s horter 

then usually ribbed or fluted; fruiting body fleshy or fragile butno/ gelatmous and not brightly 
colored, large to f airly small but not mmule; tips of asci not amyloid . . llelvellaceae, p. 796 

5. Cap honeycombed with ridges and pits, the pits usually fairly deep, or if not then the ndges 

with a strong vertical orientation; cap intergrown with stalk (or in onecase, only upperpart 
of cap intergrown w ith stalk) Morchellaceae, below 

5. Not as above 6 

6. Flesh gclaiinous; fruiting body often vi&cid and brightly colored .... (see Helo hales, p. 865) 

6. Not as above; flesh not gelatmous 7 

7. Cap roughly conical to belFshaped, Uke a thimble on a finger (i.c. t attached only to very top of 

stalk, the sides hanging down freely like a skirt) , . Morchdlaceae, below 

7, Not as above; cap lobed, brainlike, saddle-shaped, etc. and/or attached to stalk differently 
K lel vella ceae* p. 796 


Morels and Allies 

MORCHELLACEAE 

THIS is a small but fa mousfamily tvith only three genera: Morchelta ■ Verpa f &t\é Disciotis. 
Morchellai the true morels or^spønge mushrooms 11 ) has a pitted cap that is intergrown 
w ith the stalk (see p. 785 for more details). Verpa also has a well-developed stalk, but 
dif fers in ha ving a smooth to w rink led or somewhat pitted, thimble-Hke cap. Disciotis 
lacks an obvious stalk and is likely lo be mistaken fora veined Peziza\ consequently it is 
keyed out under the cup fungi. All three genera have non-amyloid asci and smoøthellip- 



spores 
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tical spores. The spores lack large oil d roplets but typically have “crowns” of min ute 
dropiets at both ends. 

Key to the Morchellaceae 

I, Fruiting body cupli ke or spreadmg (flat); stalk very short orabsent . Dtscioits, p. 796 

1 . Not as above; fruiting body with a cap or “head” and well-developed stalk , , , 2 

2. Cap with pils må ridges; at leasi the upper part of cap intergrown with stalk Morchella , beiow 
2. Cap smooth to wrinkled or shallowly pilted, sit ting on the stalk like a thi mble (i.e. , attached only 

to very top of stalk, the sides hanging frce like a skirt) - Verpa, p. 793 


MORCHELLA (Morels) 

Metlium-sized io large, most ly terresirial fungi. FRUITING BODY kj'i/i a tap and stalk; interior 
holto k. CAP htmeycomhtrf with ridges and piis ( rhombers k atsached to the stalk fora li of ris iength 
(or in ont tajit, for l/J-2/j uf il i ienglhj. STALK wdLdevdoped, smooth to scurly or wrinkled 
beiow. SPORFS typically cllipticaL smooth, withoul large oil droplels. Asci lining insule s urlaces 
of pits, S-sporcd, opereuiate, noiamyloid. 


THESE prueå delicacies are among the best-known wild mushrooms in North America, 
and they are so esteemed in Europe that people used to set fire to their own f orests in hopes 
of eliciting a bountiful mord crop the next spring! Luckily, morels are among the most 
unmistakahle of all fungi by virtue of their hoilow, pitted or honeycomhed “head (they 
are also known as “sponge mushrooms”). False morels (Gyromitra) are vaguely similar, 
but have a wrinkled orconvoluted (not pitted) cap, while thimble morels (Verpa) have a 
smooth to wnnkled or shallowly pitted cap with free (skinlike) sides. Morels have also 
been confused inexplicably with stinkhorns ( PhaUus), perhaps because of their similar 
shape, The head ofafresh PhaUus. however, iscoated with a sticky, stinky spore slime and 
there is a sack or volva at the base of the stalk.* 

Much has been said about where and when to find morels, butnoself-respecting morel 
hunter will divulge any truly crucial information unless he or she is planning to per- 
manently ieave the country (and then only for a stiff price!). Morel hunters are so 
protective of their favorite “patches,” in faet, that they regularly disseminate misleading 
if not downright erroneous — information, and they practice a presidential evasiveness 
when asked: “Where did all fhose morels come from?” Thus any “tips™ or “secrets” you 
oianage to squee/e out of morel hunters should be taken with a grain (better make that a 
bueker!) of salt. Having said this, 1 will now tell you where and when to find morels . . . 

M o reis usually gro w outdoors: in foresis( under both ha rd woods and conifers) a nd open 
ground, in abandoned orchards, gardens, landscaped areas, under hed ges, on roadeuts 
and driveways, near melting snow, in gravel, around wood piles or tree trunks, and in 
sandy soil along streams. In other words, morels grow wherever they piease! They will 
even fruit in barbecue pits and on score hed gr o und in the wake of forest fires s orne ti mes 
in awesome quantities, but only if condilions are favorable ! 

Morels are almost uni versally associated with the spring (“May is morel monih in 
Michigan"), but occasionally appear in the summer, fail, and winter. In the Midwest, 
where they are partic ula dy abundant, the various species appear in a definite succession 
from Jate April through early June, and the annual morel festivals are a major to urist 
attraction. The State of Minnesota, in faet, recent ly declared the morel i ts official “s tate> 
mushroom." Morels seem to respond to a warming trend following a cold spell. This 
explains why they are pa rtic ula rly abundant in regions with cold winters which is only 
right, because the people who survive those winters deserve a delicious spring! Alas, in 
tepid Coastal California morels are not nearly as commonas one would wish. Inourarea* 
in faet, finding them is largely a matter of luck. i.e,, being in the right place at the right 

•^Don’t fed too embaria&sed should you rnimage io confu&e them— Monhelia esc ufe nsa wai originally elas^lk-d 
as ;i PhaUus by linnaeus! 




Spnngtime bounty; A basket of black mordsi {MorchelUt elaia group, p. 790). 


time. In the Sierra Nevada and Cascades, however, they can actually be hunted- and 
sometimes harvested in large quantities, particuiarly if there are spring rains. Although 
timing is of criticai importance bccause of competition from other mord hunters it has 
been sho wn that mords develop and age more slo wly than most mush rooms, overa period 
of three to four weeksl They have resisted all attempts to raise themcommercialty, but one 
ambitio us entrepeneur tells me that success is just a ro und the cot ner. The spores germmate 
readily in culture and the mycelium flourishes, but getting it to fruit has been the major 
stumbling block (perhaps it needs to be chilled to simulate acold winter?). 

Although the genus More hella is unerringly distinet, the disposition of speciesis largely 
a matter of opinion. Dozens have been d esc ri bed based on differences in color, s ha pe, and 
one nta tion of the pits and rid ges, However, each “species" seems to intergrade with the 
next, leading s orne mordizers to recognize oniy three or four species. T o most people the 
“true’' identity of a mord is academic anyway — what counts is that il is edible, and 
mcredibld 

Raw mords often ca use digestive upsets, so tostayontheirgood side, ø/H-ayscGok them. 
They a re ddicio us sauteed (pro vidmg you donT dro wn them in butter and he rbs), a nd y ou 
can serve them over toast or in soup, Recause they are hollow, mords are easy to stuff, 
but it is even easier to stuff yourself with mordsi Before cooking, always split them lengtlv 
wise to check for millipedes, slugs, and other critters that like to bide inside. Transfers]] 
such tenants to the compost pile or some other comfortabie spol (just because youTe 
evicting them from their home doesn’t mean you haveto kill them!)andcarefully remove 
all grit or sand, using water if necessary. If you are lucky enough to stumble on a large 
batch of morels and are unwilling to share the surplus with me, you can p reserve them by 
canning or sauteeing and freezing. Or you can string them into beautiful necklaces and 
hang them up to dry (1 will accept them in any form). 

Four “species" of More hella are de sen bed here, and several othersare discussed. As 
1 am meticulously mapping their variation and distribution, 1 request you, generous 
reader, to deliver any and all morels you lind to my doorstep. Then, while I am savoring 
the superb flavor of croutes aux morilles a la norma nde (ha ving firsl, of course, studied 
them thoroughly), you can bask in thealtruistic satisfaction that comes from con tributing 
to science.* 


•The least you can do isinvitc mc overfor dinner, 
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Key to Morchdla 

1 r Volva (sack) present at base of stalk (dig up ca reful ly!); odor ofien fetid (see Fhallales, p. 764) 

1 . Volva absenl . 2 

2. Cap usualiy bramlike and irregularly lobed (as well as pitted), brown to reddish-brown; stalk 

c o mplex (i .e. , e ro ss-secl i o n ha I f way u p sta Ik re vea Ung nume ro us int er na 1 fol d s }, ofte n mass i ve 
(up to 20 em thick!) - (see GyrømHra, p. 799) 

2. Not as above, cap not conspicuously Jobed; up per stalk or mid-portion more or tess simple in 

cross-section (but base often folded or complex) * 3 

3 . Lo wer 1 /3-2, r 3 of ca p free J rom s t a Ik ( only l h e uppe r part i n tergro wn ) tø. semifibera, p. 79 1 

3. AU or nearly all of cap mtergrown with stalk (Jower edge may bc creased) 4 

4 R idges of cap dark (dark gray to oli ve-bro wn to black) at ma lu rity and sometimes dark when 

y oung ...... tø. efata group, p. 790 

4. Not as above ( but ridges may bJacken when they dry out and shrivel up) 5 

5 Ridges white or markedly paler than the pris when yaung, but often becoming same color as 

pits in age; pus usualiy large and olten elongated vertically; fruiting body small lo medium- 
sized {not large); common in suburbia, orchards, etc., less olten in woods tø. delicio&a, p. 789 

5. Not with above features (but may have some of ihcm) b 

6. Fruiting body pale (whitish to bulf). not darkening in age; pits usualiy ve ri i ca l ly elongated; 

tnCGtly (o und in woods (especially mon tan e) tø. sp. ( unidenufiedKsec A/. deUcio&a, p. 789) 

6, Not as above; if pate then pits roundish to irregular 7 

7. Fruiting body medium-sized to large (l 1-30 cm tal! or more), not red dis h-ii nged; stalk often 

s w olien at base and sometimes massive in age; base usualiy wrinkled, folded, or buttressed 
( like a tnee trunk); fo und mainly with hard woods . . . Af. crassipes ( see M. esculenta, below) 

7. Not as above; fruiung body usualiy small to medium-si/ed or rcddish-tinged; stalk olten 

some w hat urin feled at base but nol normally butlre ssed; lo und in many habitats ........ 8 

8, Fruiting body reddish to reddish-hrown or with areddtsh tinge undj or pits arranged indefinite 

rows tø- grotip. p, 790 

8, Fruiting body not reddish- ti nged; pits usualiy rounded or irregular .... tø, esculenta , below 

Mørchella esculenta (Mord; Yellow Morel) Color Plate 203 

CAP 3-1 1 cm high, 2-6 cm broad, round to oval to bluntly eonical or irregular; margin 
attuched to the stalk (but often with a crease at point of attachmenc); overall color tan to 
yellow-brown to warm buff or even buff. Pils roundish lo irregular in shapeand not nor- 
mally arranged in well-defined rows; often quile small but sometimes large, yellowtsh 
to brown or tan. Ridges typically mea ndering rather than in lines, usualiy quile narrow, 
same color as pits or paler (or occasionally slightly darker). I ntenor hollow, whitish, 
roughened. Flesh often rather thin. STALK l-5(I0)cmlong s 1-2.5 (3. 5) cm thick, usualiy 
minutely granular or scurfy, equal or enlarged at the base, usualiy relatively short and 
narro wer than cap* the base often somewhat wrinkled or pitted; white to buff, sometimes 
with brownish or cinnamon stains; typically hollow in cross-section. SPORES 16-25 
* 9-14 microns, elliptical, smooth, without oil droplets. 

HABIT AT: Solitary to widely scattered, gregarious, orclustered ma variety of hahitats 
(woods, streamsides, old orchards, cultivated or disiurbed ground, burned areas, etc.); 
very widely disiributed, but especially common in eastern North America and the Mid- 
west. Like other morels, it fruils in the spring but will occasionally turn upat other times. 
In eastern North America il L most often found under oak, maple, beeeh, hickory, elm, 
ash, fruit trees, and other hardwoods. especially in May (or in the words of Ingrid Bartelli, 
"when the oak leaves are as big as squirrel's ears”). l^trge crops can also be found around 
the bases of dy mg (but not quitedead) elms attacked by Dutch elm disease. In the West I 
look for it under deciduous oaks and in sandy soil or riverbottoms where there is willow, 
cottonwood, or alder, from February to May or June dependtng on the elevation 
and di mate. It also occurs in burned areas, but notascommonlyas the black morels, and 
tt is not as frequent as the latter at higher eleva tions. 




Left: Mon hella irassipes (see comments belnw). This morel varies considerably in shape but is 
always large and has a wrinkled, buttressed stem. A sliced specimen is shown at top of p, 792 Right: 
Monheila delicicsa (p. 78V), young specimens from eastern North America with very whitc ridges. 
The form in Coastal California *s not usually as white (see photo on p. 789). (Alan Bessette) 

EDIBIEITY: Edibie and øne of the most a vid ty hunled of all wild mushrooms (see 
comments on pp, 785-786). 

COMM ENTS: This, the comtnon morel or “sponge mush room is one of the most readily 
recognized of all edibie fungi. it can be told from other morels by its modest size, warm 
brown to tan or yellowish cotor, and irregularly-arranged pits (see color plate), and from 
the poisonous false morels (G y romitra species) by its pitied or honeycombed ratberthan 
brainlike or lobed cap. Et could also be confused with the stmkhorn ( Pftallus impudicus), 
but does not have a volva and lacks the foul-s melli ng s pore slime of that species. It is typi- 
cally a denizen of low hardwood forests, riparian wood lands, and fruitorchards, whereas 
the black morels are more common in northern lalitudes or at higher elevations under 
conifers. The ranges of the two overlap, however, and they can sometimes be found 
growing in the same area. Like other morels, Af. esculenta varies considerably in shape 
and appearance* In most cases the pils are quite irregular-looking, but tn some forms 
the transverse ridges are not as well-developed as the vertical o nes, giving the pits an 
elongated, slotlike appearance. The ridges never blacken as in the M. data group, but 
conical forms intergrade with Af. deliciosa {see comments under that species). Pale 
forms can also be confused with Af. deliciosa. but usually have smaller, paler pits thal 
are not as vertically elongated. A giant morel with irreguiarly arranged pits occurs in 
the same habitats as Af. esculenta, but usually a linie la ter. This is M. crassipes (or 
M. esculenta var. crassipes). It measures 6-20 or more cm high and usually has a massive 
stalk with an enlarged, wrinkled and folded or buttressed base (hence its nicknames, 
"Thick-Footed Morel," ‘^Big-Foot,” and “Tree Trunk Morer). It also tends to have 
grayer pits when young with paler or even whitish ridges, but like Af. esculenta, becomes 
tan in age. Many morel connoisseurs in eastern North America prize it above all others. 
In the West, unfortunately, it is relatively rare. I have found it under cononwood in 
Oregon, among forget-me-nots in an old orchard in California (see photo above), and 
in landscaped area s. 


788 



MORCHELLA 


789 


M orchella deliciosa ( W h ite M o rel) Color Plate 20 1 

CAP 1 .5-6 cm high, 1-3.5 cm broad, round to oval or contcal, the margin attached to the 
stalk but sømetimes crcased at its juncture. Pils usually vertically clongatcd and quite 
large at maturity, but nol necessarily arranged in rows;dark graytodark brøwntøgrayish- 
tan, brown, or tan (usually da r ker when young and paler in age). Rid ges usually widely 
spaced and most ly vertical (the horizontal ones often few or not as prominent), white 
to creamy (lighter than pits) when young, usually becoming tan or same color as pits 
in age bul not blackening unlcss shrivdled up. Interiør holløw, the surface pallid or 
whitish* roughened. Resh rather thin. STAI.K l .5-6 cm long, 0.5-2 (3,5) cm thick, equat or 
thicker below, the base often somewhal wrinkled, pitted, ør irregular; white to creamy ør 
buff, usually scurfy or mmutely warted; typically hoilow in crøss-seclion, SPORES 
I ti-25 * 10-15 microns, eltiplicat, smooth, without oildrøplets. 

HABITAT: Solitary to gregarious in gardens and øther suburban habitats, under fruit 
trees, in øld orchards, in woodsand at t hen ed ges; etc.; w iddy dis tributed, fruitingmainly 
m the spring. Ineaslern North America its appearance marks the beginning of the end øf 
the morel season. In Coastal Califørnia it is nol uncommon in the spring, especially in 
sandy søil, but occurs practieally year-round, One con pie 1 knøw gels a small erop under 
their plum tree every Chrislmas! Anøthcr “white more!" occurs in the Sierra Ncvada and 
Casea des (see commcnts). 

EDI BI LITY: Delectably delicious, as ihe species epithel implies. Like all morels, it 
should be eøokcd (see commcnts øn pp. 785-786 for more details). 

COMMENTS: As already pointed out, morels are perplexingly poiymorphic and resist 
our obtrusive attempts to categorizc Ihem. 7Tic name M. deliciosa has been applietj lo 
more than one kind øf møre], and the above descriptiøn has been broadened to includea 
number øf confusing and intergrading, small to medium-sized mords with white ør pallid 
rid ges at leasi when young and pits which are usually large and often vertically elongated. 
In age the pits and ridges often become the same color (ydløwish-tan to brown) as shown 
in the color plaf c, bul the shapc and size of the pits helps distinguish it from M . esiuienta, 
The namc M. conica has also been used før this species, but is more propcrly appiied to 
mords with blackening ridges (see the A/. elaia group). Other species: Another “white 
morel" occu rs in t he S ierra N e vada and Cascades a bout t he same ti me as the black mords. 
It has a whitish to buff cap that does not darken appreciably in age. The pits are usually 
clongatcd vertically but the ridges often form vertical lines as in the black mords. I do 
not knøw the identky of this mord, but I do know that it is delicious! 

The tnastal Caiifornian iorin of Morchella delit ivsa ( or what I have identified as Ihat species). Note 
how the ndges are whitish when very young but become eolored like the pits in age. Aiso note how 
large and clongatcd the pits are, and how the ridges on dned-up specimen at left have darkened. Two 
mature specimens arc shown m the color plate. 




Black morcis (More he ila eiaia group). This narrow- head ed variety has also been ealJed M an^usti- 
ceps and A f, coniea{se& commcnts un p r 79 1 }. Note the comcal head and strong verti cd or ic ni at ion of 
the rid ges. They were fomid in a mountain meadow — a lavontc haunt ofthe narrow-headed variety. 


Morchella eiaia group (Black Morel) Color Plates 199, 202 

CAP 2-6 { 1 0) cm or more broad and 2 - 10 ( 1 8 ) cm or more high; usually conical to oval or 
somewhat irregular in shape, margin joined to the stalk but often with a crcase at ils point 
of attachment; overall color usually quite dark, especially in age. Pits usually vertically 
eiongated and/ or arranged in vertical rows, bul in some forms meandering (see com- 
ments); yellow-brown lo brown, grayish, olive-brown, or evert reddlsh-brown, sometimes 
becoming blackish in age. R idges vertically aligned in some forms, colored like the pits 
at first, usually darker (oli ve-bro wn to smoky-brown to black) before or by maturity 
(and sometimes dark from the beginning). Interior hollow, the surface pallid or 
whitish or tinged cap color, roughened. Flcsh fragile in some forms. STALK 1.5-10 (20) 
cm or more long, (0.5) 1 -4 cm or more thick, siender in some forms, as thiek as the cap in 
others (often proportionately longer and thicker in age); equal orenlarged at eitherend, 
of ten grooved and / or wrinkled, especially toward base; sometimes nearly smooth, more 
often entirely or partially scurf y from a coating of small gra nules or warts; white to creamy t 
buff, pinkish-tan, or sometimes with a reddish tinge; typically hollow in cross-section. 
SPORES (18) x 20-25 (30) * 11-15 microns, eliiptical, smooth, without oil dropiets, 

HABIT AT: Solitary, sca Mened, or in groups, clusters, or troops on ground in woodsand 
at their edges (especially under conifers and aspen) and in burned areas, lesscommonly 
in urban and sub urban settings; very widely distributed (Japan to the Himalayas, Europe, 
etc.), but especially common in northern and western North America. Like oihcr mords, 
ils seasonisthe spring( or early summer at higheraltitudes), bul “ freak"* fruinngscanoccur 
in the falk particularly if a warm wet spell follows cold weather. In Coastal California, 
where the seasons are not strongiy defined, black morels occuryear-rotind, butseldom in 
quantity. In colder regions ihey are often abundant, usually two to fivc weeks after the 
snow melts, Look for them in the Sierra Nevada when the snow plants(bright red sapro- 
phytic plant s) have fully emerged, and in the Cascades when the calypso orchids are in 
bioom (sce Color Plate 199). DonT expeel to find them e very where, however, For one 
thing, you face fierce competition from ot her collectors; for another, they are devilishly 
difficult to sce, because they look just like fallen pine or fir cones (see Color Plate 202). 
Also, they show a defmite prcfcrence for semi-disturbed areas, e g., campgrounds, along 
roads, and in logged and burned areas, Bushels can be harvested one to two years after a 
forest fire, providing the spring weather is favorable. 

EDI Bl LIT Y: Ed i ble and delectable (see comments on pp. 785-786). However, some 
people areapparently “allergic” to it. Like all mords, it should never be eaten raw. 





Black mørete ( Morchetia eiaw group). Lefl: This fat-headed specimen has the rad i aLI> -arran ged pits 
øf the narrow-headed variety(seecømments bclow). Ri ght f Ty pi calexam pie s of the fat-headed form. 


COMMENTS: The above descri piion covers a number of black morcis (the so-catled 
‘Af. elata-M . angmticeps-M r . conica" complcx). Many of the morels in this category 
are black or at least dark in age, but some are brown, reddish, or pink ish- tinged and /or 
have pits that are usually more or less radially arranged (that is, arranged in rows). 
O t hers are quite dark and may have pits that arc nor arranged in obvious rows. Excludcd 
are those morels with a "half-free" cap (see M . semilihera ), brown or tan to yellowish- 
cappcd morcis with irregularly arranged pils (see M. esculenia)* and morels with 
dark pits and pale ndges when y oung (see M . deiidosa), There arc at least two common 
kinds of black mords in North America. The first variety, sometimes called the "Fat- 
Headed Black Morcl/’ is probably the ‘True’' Af. data. though it hasgone under the namc 
Af. angusiiceps and has also been called M , conica. It has a roundish to oval orconical 
“head" that is rdatively large in companson to the stalk, pits whjeh are often elongated 
but not necessarily radially arranged, and rid ges that are gray to black before maturtty 
(and arc often dark while very young), This variety is shown a bove and inthc colorplates. 
The second variety, sometimes called the ^Narrow-Hcadcd Black More!,” is shown in 
the photo on p, 790. Its cap is often more conical or elongated and often spongier or 
more fragi le tha n the first va riety . 1 ts pils a rc usually a rranged in ro wsa nd its ridges usua lly 
blacken, but not as quickly or as consistently as the fal-hcaded variety. Its stalk is often 
long and relatively thick (often as thick as the base of the cap), and is typically more 
furmwed or wrinkled toward the base than the fat-headed variety, and also wartier or 
scurficr. According to “morelizers," this second variety, if disimci from the first, is 
probably the "true" Af * anguslueps, but it has also been called M conica. Agiantform of 
this variety is shown on the back cover of the book, 

These two black morels grow in the same regions, but ihe fat-headed one scems to be 
the commoner of the two. Sometimes they seem distinet, at ot her times they intergrade or 
"hybridtze." A third variety, often called the "Red Morel," is shown onp. 31 . It resembles 
the prewous two (especially the narrow-headed one), but a distinet reddish or pinkish 
tinge pervades ils stalk and or cap. This variety, whicb may simply be a growth form, 
has a partieularly fine llavor. Still auother variety has a whitish to buff cap. It may be an 
albino form, ora separate species entirely (sec comments under Af. ddiciosa}. Whewl 

Morchella semilibera (Half-Free Morel) 

CAP 1 .5-5 cm high a nd broad , bluntly conical to round or oval when young, usually conical 
in age; margin(loweredge) free from stalk for about one halffl / 3-2/3) the distance to the 
apex of the cap, often Hared outward away from the stalk in age. Pits large and elongated, 
yellowish-brown to brown or grayish-brown. Ridges vcrtically oriented (with fcw if 
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heft: In most species of Morthella the cap is completely intergrown with the stalk, as shown in this 
slieed M. crassipes. Right; in Mort heltet semiiibera, however* the Jower part of the cap hangs free 
from the s talk, Theseare mature sped mens. 

any transverse ribs)* yellowish-brown to brown or olive-brown (usually slightly darker 
than the pits), often beeoming black ish in old age or as they dry om. Underside (interior) 
whitish or pal lid, roughened. Flesh rather thin and fragile. STALK 3-10 cm long, 1-2.5 
cm thick at apex, equal orthicker below in age, fragile, while toyellowish; surface usually 
noticeably rough or with scurfy grandes t hat may form ribs (as in Verpa ), usually hollow 
in cross-section, SPORES 22-34 x 15-21 microns,dliplicaI, smooth, without oil drople t s. 

HABIT AT: Solitary to gregarious on ground in woods and under trees (mainly hard- 
woods); wide ly distributed, fruiting in the spring. In ourarea it occurs insandy soilalong 
streams with cottonwood and alder, but is not as cotnmon as Verpa bohemka, which 
fa vors the same habitats, Farther north (e.g., in Idaho) it is more frequent. 

EDJBILITY: Edibie, but more fragile and not quite as flavorful as other Morchellas. 

COMMENTS: Also known as M. hybrida and Mitrophora semitibera, this is a dis- 
tineti ve species because of its “ha If -free" cap that is intermed iate bet ween Verpa bohemka 
(whose cap is attached to the stalk on ly at its apex) and other Morchellas (whose cap is 
completely intergrown w ith the stalk), It is also intermed iate in its fruiting behav i or, for 
it typically appears s hort ly af ter the Verpas and shortly befare the other Morchellas, 
The stalk may be quite short when young and the “head” relativdy large, but in age the 
“head” shrinks and the stalk lengthens considerably, gi ving it the aspect of a Verpa . 


Morchelia semilibera, prime spedmens. Note “half-free" cap and roughened s talk. Compare the cap 
uj the completely free, thimble-like cap s of the Verpas (pp, 793-795). 
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The roughened stalk surface is, in ihe word s of mycoiogist Orson K, Miller, “the texture 
of a cow*s longue." Typical M . semiiibera is unlikely to be eonfused with other morels, 
but it sometimes intergrades with the black more! (M. e/ata group). 


V ER P A ( Thimble M oreis) 

Medium-sired to fisirly large teirestrial fungi i- RI ' 11 1 NCi BODY with o cap and si alk CA P hed- 
xhaped to contra! and thtmhte-like, ie^/ree from the si alk except at the ven top ; surfare smooth 
to deepfy wrinkled nr sometimes pilted* Fksh rat her tragik and ihin. STAI-K ^ell-devdoped, 
s mon ih or roughened by granulcs but not fkitcd; usually stuffed with apiih SPORES clliptical, 

&mno(ti, WElhout large od droplets. Asei limng outer surlacc of capL asei S-sportd or 2-sporcd. 
opertulatt, notamyJoid. 

A VERPA looks like a thimble stuck on a finger, i.t, its smooth to wrinkled or pilted cap 
is attached only lo the very lop of the stalk so thai ils sides hang free like a skirt. The true 
mords (Morchetlaf in contrast, fealured a pitted cap thai is entirely or partially inter- 
grown with the stalk, while the false morels and elfin saddles {Gyromilra and Helveila) 
have lobed, brainlike, or saddlens haped caps. 

Verpas are edible, bul are more fragile ihan the true morels and not as llavoiful. At 
Jeasl one species, V. bohemica, is poisonous to some people, so it is ad visable to eat Verpas 
sparingly if at all. You can find them in woodsand under trees and shrubs, particularly in 
well-drained so il along rivers and creeks. They are most abundant in the spring about a 
week to a month before the true morels (they are sometimes ealled “early morels"), but in 
Coastal California they also occur in the winter. Two farflung species are depicled here. 

Key to Verpa 

1. Upper portion of cap intergrown with stalk; cap pilt ed . . , (see Morchetla semiiibera, p. 792) 

1 . Not as above; cap frte front stalk except at very top (like a thimble on a finger) 2 

2. Cap strongly wnnkled, the wrinkles usually oriented vertically and sometimes branched to 


form pits; asci 2-spored V. bohemica, below 

2. Cap smooth or at times u reguiarly wrinkled; asci 8 -spored 3 

3. Stalk often rat her spongv and usually stuffed with a cottony pith (but may be hollow in age); 

spores without oil dropkts V . eonica, p. 794 

3. Not as above; spores usually with one oil dropiet at maturity (s tzeHelvtUa, p. 805) 

Verpa bohemica Color Plate 205 


(Early Morel; Wrinkled Thimble Morel) 

CAP 1 -5 cm broad and 2-5 cm high( but sometimes mueh large r- see comments), bluntly 
comcal to somewhat bell-shaped, squarisb, or irreguiar, attached to the stalk only at 
the apex, the sides hanging down freely likea skirt; margin often touchingfbut not joined 
lol) stalk when young, sometimes fla ring or uplurned in old age. Fertile surface pale 
to dark yellow-brown or tan, oflen becoming darker brown in age; deeply wrinkled by 
branching folds or ribs which are often vertically oriented and sometimes branch to form 
pits. Underside whitish to brownish. Flesh rat her thin and fragile. STALK 6-15 cm Ion g, 
0.8-3 tbick (or sometimes mueh larger), equal or tapered slightly in either direction; 
whitish to creamy or becoming tan or ochre in age, smooth or often roughened by small, 
orangish to brownish granules which may form transverse belts or “ribs"; more or less 
round in cross-section, usually stuffed loosely with a cottony while pith. SPORES huge: 
54-80 * 15-18 microns, ellipticaEelongated, smooth, without oil droplets. Asci2-spored. 

HA BIT AT: Wide ly sca tiered to gregarious in woods, thickets, and forest edges, etc., 
especially in sandy or well-drained soil in stream valleys and ra vines; usually fruiting in 
the early spring, widely distributed. It typically appears one to three weeks before the true 



Verpa bohemica. Note hou the cap is strongly wrinkled vertically, and mayeven be pitted (a.s shown 
in old specimen at center). Note aiso how cap is atlached only to very apex of stal k, and how the stalk 
is stutfed with a cottony white pith, at kast when young. 

mords (Morchella species), sometimes in the same places. Et is abundant in parts of the 
Pacific Northwest, In our area I have seen large fruitings under cottonwood and alder. 

EDIBILITYi Edible with caulion, Ahhough eaten by many people, it can cause severe 
s to mach cramps and luss of museular coordination, particularly when consumed in large 
amo un Is or on several successive days. I’he fla vor is strong but not on a par withlhetrue 
morels. Atways cook it, and beware; some of Ihe ‘"mords" sold in markets ate Verpas f 

COMMENTS: Also known as Ptychoverpa bohemica because of its two-spøred asci, 
the early morel is easity told by its conspicuously wrinkled or pilted, thimble-Eike capand 
smoøth to roughened bul nol fluted stem. The cap is nol as lobed as thai of Gyromitra and 
Helvelfo , and Ihe sides of the cap are nol intergrown with the stalk as in Morchella. Med- 
ium-sized specimens are the norm, hut as in some of true morels, a giant form also occurs, 
Typical V. bohemica is most likely to be c on fused with Morchella serriilibera, whose cap 
is“half-free"(intergrown with the stalk over its upper portion), and with V. conica, which 
has a smoother or more irregularly wrinkled cap and 8-spored asci, When in doubt, you 
can quickly resolve the issne by examining Ihe spores. Those of V. bohemica are the 
1 argest of any s tal ked Disco mycete! 

Verpa conica (Thimble Morel; Bell Morel) 

CAP 1-4 cm bro ad and high, usually more or les s Ihimble-shapcd (broadly conical lo beil- 
s haped), but some times lobed (see comments) and so med mes developinga depression at 
the top in age; aitached to stalk only al its apex, the sides freelikeaskirt; margin inrolled 
or ineurved at first and sometimes touchingthe stalk (but noljoined to it!), often lobed, 
ofien flaring out or lurning up in old age. Surface smooth to slightly wrinkled, or in one 
form irregularly wrinkled (see comments), ochre-brown to brown ordark brown. Under- 
side pallid. Flesh thin and ralher brittle Or fragile. STALK (2.5)4-12 cm long, (0.4)0-54-5 
cm thick, equal or tapered upward (or oecasionally downward), w r hite lo yellow'ish, tan, 
or tinged ochre-orange; smooth or with gran ula r or minu te! y scaly trans verse bands or 
ribs (granules often browner or oranger than background); often rather spongy and 
usually stuffed with a loose cottony pith(but ofien becoming hollow in age); more or less 
round in cruss-section. SPORES (20) 22-30 (34) * 12-17(19) microns, etliplical, smooth, 
without oil d roplets. Asci 8 -spored. 
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Verpa conica, typicai $peeimens< Cap is relatively smooth and thimble-Uke, i.e., it is attached o nly to 
the apex of Ihe stalk and it pops off easily. 


HABITAT: Solitary, widdy scattered* or gregarious in soil or humus in forests, riparian 
woodlands, under shrubbcry and fruit trees, etc., usually in the spring; widely distributed 
but not particularly common. In our area l have found it as early as February and as late 
as May, but it usually peaks a week or two af ler V. bohemica, l have seen fa irly large 
fruitings under redwood* uak, and cottonwoud; in Southern California it s o mc time s fruits 
in great quantity under chaparral shrubs. 1 have also seen it in Yosemite. 

EDIB1LITY: Edible when cooked, but rather fragile and not often occumng in enough 
quantity to warrant collecting. 

COM1V1ENTS: The thimble-like cap with a free margin is the principal fieldmark of this 
farf 1 ung fungus. A rat her strongly w rink led, irregularly lobed form sometimes occurs, 
however (see photo below). The shape of the typicai form is somewhat reminiscent of a 
stinkhorn, but it lacks a volva and its cap is never coated with putrid spore slime. Since 
the cap is attached to the stalk on ly at the very lop* it pops off easily, and the entire mush- 
room is rather fragile. The strongly wrinkled form does not have the vertical ndges 
characteristic of V. bohemica, and is actually reminiscent of a small CyromUra. I he 
spongy stalk with a cottony pit h inside plus the free cap margin that is inrolled when y oung 
are sufficient to distinguish it. MorcheUa semilibera is also somewhat si milar, but has a 
pitted cap ihat is partially intergrown with ihe stalk, 

Verpa conica, a gyruse {lobed and ur ink fed) form (see comments above). The cap is reminiscent ofa 
small Gyromiira* but is attached on Ly to theapex of the stalk and has a strongly inroljed margin at first. 
Note how stalk is stuffed with a cottony puh. This form is quite dif ferent from the typicai form shown 
at top of this page, but is microscopically iden tical. 
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DISCIOTIS 

THIS genus includes one farflung species, dcscribcd below T with a brown, more or less 
eu plike fruiting body, Consequently, it is key ed out under thc cup fungi. Mieroscopic 
features, however, relate it to ihe morels. 

Disciotis venosa (V eined Brown Cup F ungus) 

FRUITING BO DY (3) 5-20 cm broad, at first more or less cup-s haped, but usually 
flattening out in age. Fertile (upper or inner) surf ace reddish-brown to brown, dark brown, 
or at times ochre-brown, sometimes smoøth when young but usually becoming radially 
wrinkled or veined to reticulate, corrugated, or peb bied by matuiity (al least toward thc 
center); margin often wavy and/ or splitting, Extcrior seuify, roughened, or minutely 
warty, whitish to buff or tinged brown, often fluted or wrinkled at base (i. e., appearing 
“ga thc red”) to form a short stalk. Flesb fairly thick and brittle. STALK when present 
short, thick, usually buried. SPORES 19-25(30) * 12-15 (J7) micrøns, ellipticak smooth, 
without large oil droplets; asci lining upper surface of fruiting body, not amyloid. 

HA BIT AT: Solitary, scattered, or in small groups in damp soil or humus under or near 
trees or occasionally in the open; widely distributed, fruiting mainly in the spring. I usually 
find it on wclFdrained soil in ri parian woodlands (cottonwood, willow, etc,), bm in my 
experience it is nol very common. 

EDIBIL1TY: Ed i ble, but not recommended. Although the flavor is said to be like thatof 
morels, people without a microscope can easily confuse it with other brown cup fungi 
( Peziza . Discina, etc.) which may or may not be ediblc. One source lists it as poisonous 
unless cooked. 

COMMENTS: Until it is seen scvcral times, this prominent brown cup funguscan bedif- 
fieult to identify in ihe field. It is often quite large and co n s pieuously veined or reticulate, 
bul several other brown cup fungi can mimic it. Microscopically h is quite distinet, how- 
ever, for the smooth, elliptical spores lack oil droplets and Ihe asci do not blue in iodine, 
It used to be called Peziza venosa, but beeause of these mieroscopic differences it has 
been rewarded with its øwn genus and placed in the morel fam i ly. 


False Morels and Elfin Saddles 

HELVELLACEAE 

MOST of the fungi in this fa mily have a well-developed cap and stalk, but a few arc cup- 
like or disclike. In some species of Hehella (the largest genus in the family), the cap is 
conea ve (cup-s haped), with the hymenium (fertile tissue) lining ihe upper orinnersuriaee 
of ihe cup. In other Helvcllas the cup turns inside-out as it matures and bccomes lobed 
or saddlc-shaped, while in still others it is saddle-shaped or irregularly lobed from the 
beginntng. In G y romitra the cap is often brainlike, but not deeply pitted as in the morels, 
Mieroscopic features that unite the family include ihe non-atnyloid asci and smoolh lo 
roughened spores that typically contain one to three large oil droplets. 

Several species of Gyromitra contain a deadly poisonous rockel fuel called M M H 
(see p. 893), Although these species arc usually harmless when cooked ordried, it tssafer 
to avoid them and lo treat all members of the family with extreme caution(i.e., always 
cook them, døn’! eal large amounts, and be certain of your identificaiion). 
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Key to the Helvellaceae 

I. Fruiting body flattened and spreading (oflen undulating), attached to substrate by numerous 
"roots" (rhizømes); sialk absent; fertile (upper) surface dark reddish-brown to brown or even 
biae kis h, the maigm oflen paler; growing under conifers, especially m recemly burned areas; 
widespread but not very common . Rhizina undulat a f -R . inftata) 

1 . Not as above; fruiting body di ffere ni ly shaped, or if similar then not attached by “roois* 1 . , 2 

2, Fruiting body shallowly cup-shaped to flattened, dtsclike. uttibilicate, or wilh a slight ly down- 

c urved margin; stalk ab sent. or if present then short and rather ihiek; fertile (upper) surfaet 
smooth or wrinkled but not bram Is ke, yellowish to tan, brown, or reddis h- brown but not nor- 
mal ly gray, grayish- brown, or black; underside iaeking prominent hairs or ribs (but stalk may 
be ribbed or base of fruiting body may appear “gat hered”); found main ly in spring and early 
summer when or soon after snow melts; spores often apiculaLe al maturity . . Discina, below 

2. Not with above features (but may have some of them) 3 

3. Fruiting body an erect club or column that lacks a disiinei cap, up to 12 cm tall; interior of 

fruiting body with large chambers or compartments; exterior white to crcamy or brownish, 
usualiy fluted orfutrowed lengthwise; found in castern North America and Midwcst, usualiy 
under hardwoods; not common Underwoødia entumnaris 

3. N ot as above; fruiting body with a cap ( or cup) and stalk 4 

4. Fruiting body small (cap up to 3 cm broad but usualiy lessthan 2 cm); cap usualiy round or con- 

vex, but sometimcscompressed or broad h saddlc-shapcd, the margin usualiy tue ked intoward 
stalk; usualiy found in groups or c lusters; spores often needle-like . . (see Hclotiafes, p. 865) 

4. Not with above features; usualiy larger or differently shaped; spores not ncedlc-like 5 

5. Stalk very thin ( less than 3 mm); cap hollow and bladderhke, whuish to yellowish; found ineas- 

tern Nonh America, usualiy c lus te red; spores borne on basid ia (see A ph y 1 lop h orales« p. 54# ) 

5. Not as a bove, spores borne o n asci; w i des p read ft 

6. Cap (or “cup"’) gray to black or white 9 

6. Cap(or**cup”) some shade of brown or tan 7 

7. Cap brainlike to irregularly ccnvoluled or wrinkled (at least at maturity), or if saddle-shaped 

then spores with two oil droplets Gyromitra, p. 799 

7. Cap saddle-shaped, iobed, cup-shaped, plane, etc., but the surface only slightly wrinkled if at 

all; spores ty pie ally with one oil droplet 8 

8. S ta Ik arisi ng fro mas wo Ile n t u ber I i ke st ruet u re { se ler ot ium);capcup-sh a ped t o d i sd i ke; f rui ting 

body small (see lielotiales, p. 865) 

8. Not as above; stalk not normally arising from a se lerotium 9 

9. Fruiting body minute; cap usualiy cup-shaped or disdike and less t han 1 .5 cm broad; stalk very 

i h i n (usuaiJ y 1-2 mm thick ) ; gr o wi ng mos tly on pla n t ti ss ues (li ving or dea d); aset no i opercu la t e 

(Le., withoul “lids") (see f Jelotiales, p. 865) 

9. Not as above; fruiting body small to fairly large, not minute; cap vanously shaped (meluding 
cuplike or diselike); growing m so»l T humus, or rotten wood; aset opercu late HtlveUa, p. 805 


DISCINA (Pig’sEars) 


Mcdium-sircd fungi found on ground or rollen wood, ustuilh in the spring soon after the snow 
melis FRI'ITING BODY shallowly cup-shaped tn disc- shaped {flat), umbiticaie, or slightly 
torjve x. with or withovt a short stalk. Fertile (upper) surface yellowish to tan or Anown(or less 
eommonly reddish-brown), smooth io scmcwhal wrinkled: underside not normally ribbed. 

STALK when prenen l short and Ihiek, usualiy ribbed or appearing “gal hered. " S POR ES ehipiieal 
lo spindle-s haped, smooth to roug hened or rcticulatc, the ends typically pointed or with short 
projektions (apieulale). Asti Lining upper surface of fruiting body, typically 8 -spored, o perculat c, 
flo/amyloid. 

THESE are springtime cup- or disc-shapcd fungi with a yellowish to brown fertile sur- 
face and a thick, short stalk or none at all. As such they are likely to be mistaken for cup 
fungi (and are keyed out under that group), but microscopic features such as the non- 
amyloid asci and apiculate spores relate themclosdy to Gyromitra of ihe HelveUaceae, 



Disctn® perlata. This common “snowbank" mushi o om looks likc a cup fungus, but usually has a 
s hort stalk and is often umbilicate (f with a “ navel," as shown herej, The fertUe surface can be 
smooth or quite wnnkJed. Microscopic features fetate it to Gyromisra. 

Pig’s ears (a common name also apphed to Gomphus cfovatus, a member of the chan- 
terelle fa mily) are a common feature of our western springtime or“snowbank" mushroom 
flora. They are said to beedible, but because of their dose relationship to the poisonous 
G y ro mit ras, it is best lo eat them in moderation (if at all) and aiwayseook them. The dozen 
or so species of Discina are distinguished prima rily on microscopic features s udi as the 
shapc and or na men tat ion of the spores. As only one isdescribed here,a key ha rdly seems 
necessary. 

Discina perlata ( Pig’s Ears) 

FRUITING BODV (2)3-10 (20) cm broad, atfirsicup-shaped but soon becomingsaucer- 
like, then wavy or fiattened (disclike) to very broad ly convex (with the margin tumed 
down) or umbonate, or umbilicate (with a central depression); outline round toirregular 
or somewhat angular in old age. Fertile (inner or upper) surface some shade of brown: 
tan to yellow-brown to brown, cinnamon-brown, or dark brownf usually paleroryellower 
when growing mor nearsnow); usually wrinkled, veined,orconvoiuted,especiallytoward 
the center, but sometimes smooth. Exterior (underside) more or less smooth, paler or 
whitish or somewhat translucent when moist. Flesh rather thickbut brittle. STALK some- 
times absent but more often present as a short(upto 1 cmlong), thick(l-3 em), narrowed 
base; white or linged tan to brown, usually appea ring “gat hered" (Le., with broad ribs 
and/ or pits). SPORES 25-35 * (8) 11-16 microns, spind le-shaped with an apiculusf knob 
or short projection) at each end, smooth or becoming minutely roughened at maturity, 
with one large central oil droplet and two or more smaller onesat the ends. 

HABIT AT: Solitary to gregarious orclustcred on ground oraround old stumps or occa- 
sionally on rotten wood in forests; widely distributed and common, fruiting mainly in the 
spring or early summer under con ifers. H is one of theeharacteristic“snowbank”fungi of 
western mountains and often occurs with Gyromitra gigas, G. eseuienta » and morels. 
Sometimes it begi ns developing while still under the snow! 

EOIBILITV: Not recommended. Some peoplc eat it, but care must be taken to cook it 
thoroughly and identify it correctly. 


DISCINA 
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COM MENT S: This tommon springtime fungus is besi told by its saucerlike to flallened, 
umbilicate, or slight ly downturned, yellowish to brown fruiting body that frcquently has 
a short, thick stalk. Like many ot the larger Discomycetes, it develops quitc slowly, and 
si nce spores are not prod uccd unti! thc fruiting body is fully grown, 41 sterile” speci mens are 
often encountered. D* ancilis is apparently a synonym. There are se ve ral s i ni ilar species of 
Discina that arc best differentiated m terose op ically. The se include: D. apiculatula and D. 
macrospora (the latter often with a reddish-brown f mit mg body when mature); D. 
ofympiatut, a smaller species fo und in the Pacific Northwest; andZJ. leucoxuntka, a yel- 
lowish, sometimes stalkless, t ru ncate- spored species found under both hardwoods and 
con i fers, particularly in eastern North America. Also very simi tar is G y romitra mela- 
leueoides {-Peziza m ela le u co ides, Paxina recurvum), with a som ew hat waxy-looking 
underside when moist, a sometimes slightly longer and narro wc r stalk, and mueh shorier 
(10-14 microns), non-apiculatc spores. Scc also Disciotis venosa and Peziza species. 

GYROMITRA (False Morels) 

Medium-srzed io large fungi found onground or rotten wood. FRUITING BO DY with a t ap und 
sialk- CAP usually contorted, h*bed r wrinkied. or hrairdike (hm sametitttes sc ddt? -ifutped ); ma rgi n 
Jrec from ^talk or allaihcd. Fertile surface same shade of brown. Flesh often rat her brittle. STAL K 
.simfolh or ribbed, simple ( ro und) or complex (fcJded or ehambered) in crosi-sceiion. SPORES 
lypreaJly eNiptical or eUmgaled, smooth or ro ug hened. usually with iwo oil droplcis- Ase i lining 
o nier surfacc of tap; ty p ically 8 -spored, opereuiate, non-amyloid. 

THIS is a small but prominent and infamous genus whosegrotesquc fruiting bodies have 
inspired a numberof fanciful nicknames: brain mushrooms, elephanicars, lorchels, beef- 
steak morels, and of course, false morels. Despite the latter name, Gyromitras are unlikcly 
to be mistaken for m oreis (Af orc hella and Verpa) bccause the ir cap is ncit her dceply pi tted 
nor conical or thimble-Iike. They arc easily confuscd with Hctvellas, however, and several 
species have been shuffied back and førth between Gyromitra and Hel vella because of 
their '‘in-betweenness." As currently defined, forms with a brown brainlike cap belong 
to Gyromitra M while those with a dit ferent ly colored and/ or sad d le- s haped cap (with 
the exception of G. injula and its look-al ikes) are placed in Helve lla. 

Gyromitras are particularly c om mon under northern and mountain conilers in the 
spring, often at the same time as morels. G. infuta , however, fruits inthesummerand fail 
(or the winter in Coastal Califomia) Several species, notably G. esculenta, G. infuta , and 
G . ambigua, arc dangerousty poisonous(evcn deadly!) raw, yet are eaten without ill effeet 
by many pcople. This apparem contrad iction can bc explai ned by two facts: ( 1 ) T he toxin, 
M M H ( monomethy Ihyd razine), is extrcmely volatile, i. c. , it is usually remo ved by cooking 
or d rying, and (2) there is a very narrow t hreshold between t he amount of M M H 1 he human 
body can^safely" absorb and thc amount that will causeacuicpoisomngand evendeath. 
It seems foolhardy lo risk eating the MMH-containing species, yet many pcople do and 
dried G. esculenta is sold in many European markets. If you must try them, then 
atways eithcr dry them out (then rc hydrate and cook them) or parboil them f irsi and 
throw out thc water, being sure not to inhale the cookmg vapors ( which contain M M H), 
then saute them. Never eat them raw and never eal a large amount. MMH, incidentally, 
is also carcinogenic and is used as a rockct fucl. Scc p. 893 for more details on its cflcets. 

Gyromitra is a mueh smaller genus than Helveila, but the fruiting bodies arc usually 
largpr. Four species are fully described here and several others are discussed. 

Key to Gyromitra 

1 . Cap shallowly cup-shaped to flaticned , d isclike, or wil h the edges lurned do wn slightly- under- 
side of cap not rib bed G. melateueoides (see Discina periaia. p. 798) 

I . N oi as abøve ...... 2 
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2, Stalk smouth or indistinctly grooved; cross-section of mid-*(alk round lo somcwhat flat lenet! 


(i,e., with onc round høllow or two flaitcned oncs) . . „ . r . „ , T , , , T „ „ „ „ . 3 

2. Stalk wuh very disiinci vertical ribs and for complcx (i,e., folded, chambercd, or convoluted 
in cross-section — but make ihe cross-seclion ahove the base); stalk usually thick ft 


3. Cap usually saddlc-shapcd or “ wingirtT (with 2-3 Jobes), Ihe surface usually wrinkled in central 
portion (directiy above stalk), but usually smooth iow ard edges; loweredgcofcap usuaily free 
from stalk; stalk stouL, thick; typically found under hardwoods m eastem Nonh America, 
most ly in the spring G. brimnea (see G, infuta, p. 802) 

3. Nol as above; either more conspicuously brainlike at mat u ri ly or found clsewhcrc or surfacc 

not wrinkled; stalk often relative ly stender; commonand wtdespread 4 

4. Stalk whitisb or pale-culored, uften rather spongy and usually sluffed witha cottony pit h (but 

may be hollow tn age); cap jomed to stalk o nly al ve ry top, the margin usually in rolied when 

young; spores withoul oil droplets ...... (see P erpa, p. 793) 

4 Not with above features . . , . S 

5. Cap lobed and brainlike (intricately folded and wnnkted) ai maturiiy. but surfaee usually 

smoother when young, found in spring or early summer 6, escufcrtta, p KOI 

5. Cap lobed (saddle-s haped, hoodltke, etc ) but not brainlike, the surfaee smooth or only slighlly 

wrinkled, even in age; found mostly in laie summer, falL and winter G. in/ula &. oihers, p. 802 

6. S talk wuh dt ep. m de ty -s pac ed n bs ihat c o nu n ue onto u nderside ol cap; cap thi n and spreadmg 


(umbrella-likc) or appearing “puf fed up M ; margin usually free from stalk 7 

6. Nol as above 8 


7. Stalk uften reddish- or purplish-unged near base; spores elliptical; found in western Nonh 
America G', cali/omica r p. 804 

7. Not as above; spores round; eastern . G. sphaerospora (see G. Californien, p. 804) 

8. Cap usually yellow-brown u> ochre to tan or occasionally darker brown; stalk massive (nearly 

as thick as cap), often short; entirc fruiiing body with a ch u n ky, almost c ubica l stature; found 
in spring and early summer when or soon alter the snow melts ... G’, gigas & others, below 

8. Not as above; cap usually brown to redd is h- brown 9 

9. Cap brainlike to irregulady urin k led or even pitted at mal u ri ty, nol strongly lobed . , ... 

G. caroiirtfaita (sec G. esetdetua. p. KOI) 

9. Cap often saddle-shaped or “ winged 1 ' (wuh 2-3 large lobes), sur face not wrinkled or wrinkled 
main ly at center ( in area directiy above stalk) . G’, brunrtea { see G. in/ula „ p, K02) 

Gyromitra gigas 

(Snow Mushroom; Snowbank False Morel; Buil Nose; Walnut) 

CAP 3-10 (25) cm broad, 3-6 (15) cm high, brainlike or strongly and deeply convoluted 
and wrinkled, but typically compact (i,e., without strongly projecting lobes); fertile 
surfaee typically yellow-brown to butterscotch- brown or tan when fresh, but at times 
darker brown or even reddish-brown(especially in age); attached to the stalk at ør near 
the margin, lnterior chambercd; underside(steri!e surfaee) usually whitish, Flesh thin and 
fairly briitie. STALK massivet usually as thick oralmost as Ihick as the cap) and usually 
short ( so meti mes completely hidden by the cap margin! ), 2-1 0 cm long and thick, white or 
whit ish, of te n rat he r irregular in shape or thic ker at ba se; ri bbed or wri nkled and grooved; 
strongly c han nel led or fold ed in cross-section, SPOR ES 24-36 * 10-15 micro ns, elliptical, 
the ends lackirtg projcctions or with only very short, blunt ones, smooth or findy rough- 
ened, typically with one large central oil droplet and smaller ones at the ends. 

HABIT AT: Solitary, scattered, or in groups on ground or rotten wood in coniferous 
f orests (occasionally under hardwoods); common throughout the mountains and colder 
parts of western Nonh America in the spring and early summer, typically near melting 
snow or soon after the snow disappears. In our area, where the winters are mild. it seems 
to be absent, H owever, I have seen enormous fruilings in the Sierra Nevada and Cascades. 

EDIBIL1TY: Edible and pøpular. Apparently it can be eaten safely without parboiling 
(e.g., sauteed bke a morel), bu! should never be caten raw, Some people prefer it to the 
true mords— but be sure you identify it correctly! 




Gy romitra gigas. This ed i ble “snowbank” species does not have the bad reputation of other Gyro- 
mitras. Note the chunky, aJmost cubical stature and tbick stalk that isfolded or chambered wilhin. 

COMMENTS: The chunky or almosi cubical stature (see photo), strongly wrinkled cap, 
and internally folded stalk are the telltale traits of this common “snowbank" fimgus. 
G. montana and N eogyromitra gigas are synonyms. lt sometimes grows wit h the dan- 
gerous G. esculenta, but can bc distinguished by ils ycllower cap eolor, chunkier stature, 
and complex stalk. G. cahforruca has a ribbed stalk, but usually has a strongly spreading 
(umbrella-like)or puffed-upeap. G. gigas shows co ns ide rable variation insize.Spccimens 
weighing more than two pounds have been reported, but the normal size range iswalnut- 
or softball-sized. G. korjii (called G . fastigiata in some books) is a very similar vernal 
species. Il is more numerous in eastern Nonh America than in the West (under botb 
hardwoods and conifers} and has spindle-shaped spores with prominent projeetions at 
both ends. For other complex-stalkcd species, see G. caroliniana (under G. esculenta) 
and C. hrunnea (under G. infula). 

Gy romitra esculenta (False Morel; Brain Mushroom) Color Plate 206 

CAP 3-12 cm high and broad or occasionaily iarger, sometimes cup-shaped when very 
young but soon becoming lobed oreven sadd le-sha ped and at maturity i ntricately w rinkled 
and folded (brainlikc) but not pitted. Fertile surface nearly smooth when very young but 
becoming more wrinkled as it matures, deep reddish-brown or purplish-brown to bay- 
brown, dark brown, or brown, or m some forms yellowish-brown; typically attached to 
the stalk at se veral points. Underside usually paler; i ntenor hollow or chambered, Flcsh 
rather thin and brittle. STALK 2^10 (15) cmlong, I -2,5 (4) cm thick, white to fan, flesh- 
colored, reddish, or sometimes colored Jike the cap (but of ten paler); equal or sometimes 
thicker at either end, smooth or groo ved vcrticaUy but not ribbed; stuffed or hollow (or 
with two narrow hollows) in cross-scction. SPORES 17-28 * (7)9-13 (16) microns, ellip- 
tical, smooth, usually with two oil droplets. 

HABIT AT; SolUary, scattered, oringroups under both hardw ood s and conifers; fruiting 
in the spring (or early summer in colder climates) and very widely distributed, but espe* 
cially common in northern and montane coniferous forests. lt is nol very common in our 
area (perhaps the winters arcn't cold enough), but is often abundanl in the Sierra 
Nevada, Cascadcs, and other mountain ranges of the West. lt is often encountered while 
morel hunting. The fruiting bodies persist lor se ve ral wecks before decaying. 
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G} romitra esculenta. Note how y ounger specimens at center have a r dat i vely smoolh cap, and older 
(but smaller) onc at right is intricately convoluted or brainlike 

EDIBILITY: Dangerousiy poisonous, al least rawf Although eaten without illeffect by 
many people, this species has caused nu mere us deaths in Europe (see p. 799 for more 
details). Farfewer cases of poisoning have been reported from North America, suggesting 
thal the American version is safer than the European one, or that certain ecological 
variants are less loxic. However, the pauelty of poisonings may also indicate that fewer 
Americanseat it, or that those who do treat it with more caution. I certainlydonTthink it's 
worth the risk. In the words of mycophagist Charles Mcllvaine, who was famous for his 
willingness to eat almost anything “It is not probable thatinourgreatfood-givingeountry 
a ny one will be narrow cd to C. eseuiertta for a meal. li ntil such emergency ar ri ves, the 
species would be better left alene." 

COMMENTS: The brown cerebral cap and smooth to slightly gro o ved stalk plus its 
occurrence in the spring are the ha 1 1 marks o f this infamous fangus. Despite the moniker 
“false morel," it can scarcely be cotifused with the true mords, for the brainlike cap is 
never deeply pitted or honeycombed. California specimens are more often reddish-brown 
than yellowish- brown, but regional variation can be expected. The stalk is often slightly 
gr o o ved or compressed, but do es not show the intricate folds in cross-scction that are 
typical of G. gigas. Other species; G. caroUniana is a springt i me species that favors low 
hardwood forest s in eastern North America, but has also been reported from scattered 
localities in the West. it has a brainlike to irregularly wrinkied or even pitted, brown to 
reddish-brown cap, but has a massive stalk (up to 20 cm thick!) that is deeply furrowed 
and complex (folded) in cross-section. It canattain weightsof severalpoundseach, and is 
said to be cdible if prepared properly (parboiied, etc.). Like G. esculenta, however, it is 
best avoided, partic ularly if there are morels out and about! 

Gy romitra infula ( H ooded Fa Ise M orel) 

CAP 3-12 (15) cm broad and high, sometimes cup-shaped when very young but soon 
developing projecting lobes; at maturity with 2-3 (rarely4) lobes, saddle-shaped tohood- 
shapcd to irregularly Lobed but not intricately wrinkied or brainlike; fertile surface usually 
reddish-brown to dark brown, but in some forms yellow-brown, smooth to uneven but not 
intricately folded; cap typically attached to stalk at se ve ral points, the margin usually 
ineurved (toward stalk). Underside (sterile surface) paler, minutely velvety; interior 
hollow or chambered. FLesh rather thm and brittle. STALK 1-8 (12) cm long, 0.8-3 cm 
thick, equal or tapering upward, smooth or minutely velvety, sometimes mdistinctly 
groo ved but not ribbed; colored like the cap or paler (in some forms whitxsh); hollow (or 
withtwo narrow hollows) in cross-section. SPOR ES( 1 5) 17-23(26)^(6)7-10(12) microns, 
oblong-elliptical, smooth, typically with two large oil d roplets. 
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Gyromitra in/uh. rather old specmicns. Note how stalk darkcns with age and how the shape of the 
cap is quite variable but nevet brainlike. See next page fora distinctly saddte-shapcd specimcn. 


HABITAT; Solitary to gregarious under both hardwoodsand conifers, usually on rotten 
wood but also on sod, humus, along roads, in burned areas, etc.; widely distributed. In 
most regions it fruits in the late summer and fall a feature that helps disti nguish it from 
G*, esculenta and other vern al species. In Coastal Califomia, however, it fruits in the winter 
and early spring and is the most common Gyromitm ( espccially under oak and pine). 

EDIB1LITY: Poisonous! It contams MMH and should never be eaten raw! For more 
details, see comments on p. 799 and p. 893. 

COM MEN TS: The sadd le-shaped to irregularly lobed cap which is usually redd ish~brown 
to dark brown plus the more or less smooth (non-fluted) stem are the disti nguishmg 
features of this false morel, which is also known asHelvetta infufa. hspenchant for grow- 
ing on rollen wood is also disiinclive, but by no means consistent or definitive. Saddle- 
shaped speeimensare apt to be confused with Helvella, and il is keyed out under that genus. 
The color is quile dislinctive, however, and the stalk is thicker than that of most non- 
fluted Hel ve Uas. The surface of the cap can be smooth to uneven or slightly wrinkled, 
but is not pitted as in the true morels nor intricately folded or brainlike as in G. eseukntu. 
Smooth specimens of the latier species can usually be distinguished by theirgrowth in the 
spring soon after the snow melis. Other species: G. ambigua is a “dead ringer w for G. 
i nf ula. Although it sometimes has a slight lilac or purplish tinge to the fruiting body, it 
can onlybe dif ferent iated with certai nty by i ts spores, which are lo uge r(22 -3 3 micro ns) and 
have blunt projections at both ends. It has a northern d ist ribution, fruits at t he same time, 
and is also poisonous. G. brunnea(~G. underwoodii and nowcalled G. jastigiata, a name 
which has also been applied to 6’. korfil) is a springerne species found principal ly under 
hardwoods in eastern North America. It has a pale to dark reddish-brown cap thai is 
usually saddle-shaped or “winged’' (di vided into 2-3 lobes— hence its common name, 
“Elephant Ears' 1 ). The cap surface is often wrinkled above the stalk but relativeiy smooth 
near the margin, and the undersides of the lobes are free from the stalk bul often fused to 


Gyromitra infula . Note the relativeiy smooth spore-bearing surface. Itcan be conluscd withyoung 
sperimens of G. esculenra, but fruils at a dif ferent tune, often on rotten wood. 


Uft: A dark, sad dle-s haped cxample of Gyromitra infula. Right: Gyromitra californica. Although 
dncd out* this specimen shows the widely spaced ribs on Ihe stalk whichfan out on ynderside of cap. 

eacb ©thcr, The stalk is usually white and fairly thick (2-5 cm) and ranges from hollow to 
complcx (folded) in eross-section. Il has finely wartcd spores and is cdible with caution. 

Gyromitra californica (U mbrella False M orel) 

CAP 4-12 (25) cm broad, convex to umbrdla-likc or undulat mg or occasionally broadly 
saddle-shaped (usually strongly spreading and often appearing “puffed- up**); fertile 
surface uncvcn to somewhat convolutcd but not brainlike, tan to brown* olive- brown* or 
light to dark grayish-brown; margin typically free from the stalk and iucurved toward it 
Underside (sten le surface) whitish orcrcamy, ribbed, minutcly hairy to smooth. Flesh very 
thin and fragile, almost papery when dried. STALK 3-8 (12) cm long, 2-5 (6) cm thick* 
cqual or narrowed at base* often rather short* dceply and irregularly fluted or with se veral 
widely spaeed ribs that exiend onto the underside of the cap* where they fan out and con- 
linue to or nearly to the margin; whiie or sometimes aginggrayish, buff, oryellowish*the 
base (or sometimes the entire stalk) usually with a pinkish* rosy, vinaceous* or purplish 
tinge; typically rconntcrnallychambered in cross-section. SPORES 13-19 * 7-10 micro ns* 
clliptical* smooth; end s often apiculate at maturity, with small oil droplcts. 

HABITAT: Solitary* scattered, or gregarious in woods and at their edges* alongstreams, 
or often in somewhat disturbed soil (e. g., along old skid roads); widespread in western 
North America* fruidng mainly in the late spring and summer, but sometimes in the fail 
or even winter. 1 have not found it in our area* but it occurs in the Sierra Nevada. As the 
species epithet implies* it was originally collccted in CaLifornia, but seems to be more 
common tn the Pacific Northwest and Rocky Mountains. Alexander Smith says he could 
have colleetcd “scveral bushel baskets” of it on the Glympic Peninsula onc year. 

EDIBIL1TY; To bc avoided. It is edibleaccording to some reports, poisonousaceording 
to others. The presencc of M MH (sec p. 799) wouid account for this contradiction. 

COMMENTS: Also known as Hetvella californica, this species can be told from other 
Gy romitras by ils thin* strongly spreading or umbrella-likecapand dist i net ly rib bed s talk* 
and from Helvelia maculata by its pinkish- or vinaceous- tinged stalk (a fairly relia ble bul 
not foolproof feature). The cap cotor is rat her variable, but is not typically as ycliow as that 
of G . gigas, nor as red as that of G. esculenta. Other species: G . sphaerospora is itseastern 
North American coun terp art, h is quite similar but has round spores, and occurs at least 
as far west as Montana. 
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HELVELLA (Elfin Saddles) 


Small Jo medium-iarge fungi foural on ground or rotten wood, FRUITING BODY niiha topund 
Hfflr/i oiwayA a Malk. C AF cuplike to plane, xaddkshaptd. nr irregularly lobed but not usually 
brainfike; margin usually free from staJkfexcept H. tacunosa). Fertile surface whiie to brown, gray, 
or black- Flesh ofJen rather brittle and thin. STALK usually well-developed {occasionaUy prat ti- 
eally abseni) T smooth or ribbed or deeply fluted and pilted; simple or complex (føldcdj m cro«»s- 
scction, fragile or tough SPORES lypically clliptieal and smooih with one large central od drop- 
ki. Asci Hning cxicnor of saddle or interiør of cup, lypically K-spor&J, uprruukte, not amyloid. 


HELVELLA is a common, dist i net i ve, and attractive genus with a wide range of s hapes 
and sizes, Some species are cuplike (and are more aplly called "elfin cups”), others look 
like miniature saddles(hencethe popularname 11 elfin saddles"); stil! others are irregularly 
lobed. The cap, however* is not brown and brainlike as in Gyromitm, northimblc-like as 
in Verpa . nor pro minent ly pitted as in M orchella. 

Helvetki spelled Elvela in some older hooks) splitsnicely intofourgroups: those species 
with a cuplike cap and a ribbed (or practically absent) stalk (e. g., //, acetabulum)\ those 
with a more or less saddle-shaped cap and smooth or non- ribbeel stalk(e,g., H. compressa): 
those with a cup-shaped cap and smooth, well-developed stalk (e, g., H. macropus); and 
those with a saddle-shaped to irregularly lobed cap and a deeply ridged or fluted stalk 
(e.g,, //. lacunosa). Some authorites elevate some of thesc groups to genus rank(c,g., 
Leptopodia , Cyathipodia, Macropodia, Mac rose yphus, Paxina J, but their c ha ra c ters 
intergrade to some extern and microscopically they are very simiiar. 

The cup-shaped Helvel las are apt to be mistaken for cup fungi, but tend to have more 
markedly ribbed and/ or longer stems. The convolutcd species, on the other hånd, can 
bc confuscd with Gyromitra, but are usually smaller and/ or differently colored. 

Helvellas do not have the sinister reputation of the Gyromitras, but should be treated 
w ith extreme caution. H. lac unosa is defmitely edible, but many of the species have nol 
been adequately tested, Others are too small or rare to be of value. If you really must eat 
Helvellas , always cook thern thoroughly (in case they contain M MH) ordry them out. 

Helvellas, like other Ascomycetcs, arc most numerous in the spring, but a few species 
fruil in the summer and fa 11, and in mild climates such as ours they can beabundant in the 
winter, They grow under trees and shrubs, along streams, and in the woods, or iessconv 
monly in the open. G ver 30 species have been reported from North America, M ost ofthese 
are keyed out or mentioned in this chapter; eleven are fully desenbed. 

Key to H elvdia 

1 Cap lypically coma ve (cup-shaped) to plane, occasionalJy becotnmg convex or saddle-$ haped 

m o Id age (examme several specimens if p ossible) 2 

1. Cap lypically convex (umbrdla-like) to miter-shapcd, hoodlifce, saddle-shaped, irregularly 

lobed, or brainlike, but someiimes with an uplurned or inrolled margin when you ngthai makes 
it appear somewhat cup-shaped (cxamine scvcral specimens if possible) 14 

2. Fertile (upper or in ner) surfacc of cup black or blaekish; stalk and base of cup not whitish . 3 

2. Fertile surface not black, or if so t hen stalk or base of cup whitc or signifkanlly paler than fertile 

surface - * i - * , - * - * • - * 5 

3. Stalk and extenoi (underside) of cup or cap black or very dark, somel i mes with ribs; fertile 

(upper) surface not fading appreciably ^ 4 

3, Stalk usually grayish (paler Ihan fresh fertile surface); fertile surface often fading lo grayish- 

brown in age H. vf//osu(see H r mac ropus, p. 810) 

4. Stalk wdl-developed ( 1-4 cm long, 2-5(7) mm thick); ferti le (upper) surface black or someiimes 

nairowly margined with whitc; cup fkshy or bolde; spores ellipticaL, with one large oi l drop let; 
fbund in many habitals but nol with melting snow ... H. corium (see H. nweropus. p, 810) 

4. Not with above features; stalk merely a narrowed base or il well-developed Iben fruiting body 

tough or al least not breaking easily and/ or growing in or near melting snow 

. . (seeSflrcosomd & Allies, p. 826) 
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5. S talk well-developed and siender, with out prominent ribs, usually less than 6 mm thick (or tf 
thicker than fertile surface yellow-brown to olive- brown and underside blackish or fertile 
surface more or les s pin kish- brown with a scalloped or lobed margin) 6 

5, N ot as abo ve; s ta lk t hic ker and st ou ler t han a bove an d j or wit h pro m i n em i o ngi tud inal ri bs 9 

6. U pper stalk and extenor or underside of cup usually hairy or dens e ly scnrfy; s talk well-defmed, 

usually l cm or more long; fen ile surface of cup grayish-tan to gray or grayish-brown or dark 
brown; exterior same color or paler {not black) 7 

6, Not with above features . (see PirizHtTaci Alli es, p. S 17) 

7. Underside of cup (sterile surface) often whitish, at least toward base, stalk often whitish also; 

rat her rare H. cupuliformis ( see //. macropus , p. 810) 

7. Nol as above; upper stalk and underside of cup usually grayish or coiored like fertile surface 

(but base of stalk may be whitish); fairly common ■■■■■■ 8 

8. Cap often becoming plane or even tun v ex in age, the margin somel i mes splitting to form lobes; 

u ppe r s u rface q u i te dar k { gra y is h- br o w n); spo res elli pt ical // villosa l see H. mm ropus , p. 8 1 0) 

8. Cap usually remainmg cup-shaped (not often plane in age); upper or urner surface gray to 

grayish-brown to grayish-tan oi pater; spores often elongated //. macropm & others, p. 810 

9. Cap often spreading or flat tened m age and, or center often w rink led; fertile (upper) surface 

yellowish to tan or brown (not normally gray or black); stalk usually short; usually found in 

spring shortly after snow melts (see Diserne, p. 797) 

9, Not with above features . - , , - T r r , 10 

10. Ribs on stalk extending onlo underside of cup, often nearly to the margin 11 

10. Ribs on stalk terminating at or near base of cup 12 

11. Cap gray to grayish-brown ...//. gris to alba <£ //. costiJera {ste H. acetahulum, p. 807) 

11. Cap lighi to dark brown or occasionally tinged violet . - . H* acetahuium, p. 807 

12. Stalk (1) 3-7 cm or more long, usually well-devdoped, markedly ribbed; cap shallowly cup- 

shaped with opposite sides rolied up when young, often nearly plane m age H. queletit, p, 809 
12 Stalk short (usually less than 2.5 cm long) or poorly developed; cup usually deeper or more 
regularly s haped than above T , . + . . , 13 

13. 1 ni en or of cup usually tan to pale brown to y ello w- bro w r n; exterior with brown hairs; texture 

rather tough (see Pezi/aceae & Allies, p. 81 7) 

13. Not as above //. teucomclaena & others, p. 808 

14. Stalk distinctly fluted, ridged, or ribbed longitudinally, often showmg folds ur chambers in 

cross-section - IS 

14 Stalk not as above, bul may show a few indistinet grooves, especially near base; stalk simpieand 
round to slightly compressed in cross-section 21 

15. Cap typically spreading, undulat mg, or appearing puffed- up or umbrella-like, tan lo brown or 

grayish-brown, dark brown, or brownish- black (but not truly gray or black); margin of cap 
usually free from stalk; stalk with w idely spaced ribs that fan out on underside of cap and often 
extend nearly to margin; stalk al least I cm thick (usually 2 cm or more), sometimes pinkish- 
or reddis h-stai ned al base (see Gyromitra, p, 799) 

15. Not with above features (but may have some of them); base of stalk not normally reddtsh- or 

pi nk is h- s lamed, cap usually differehtly shaped or coiored or stalk thmner 16 

16. Cap white to bu ff, creamy, or pale tan H* crispak others, p 816 

16. Cap dar ker (dark tan to brown, gray, or black) or s omel i mes pale gray or covered with a whitish 

fungal parasite ......... 17 

17. Cap typically gray to black (occasionally dark grayish-brown) ...... . 18 

17. Cap typically some shade of tan, brown, or grayish-brown 20 

18. Cap usually convex or umbrella-like; stalk siender, usually lacking external holes or pils 

//. phfebophora (see //. tacunona. p. 815) 

18. Cap usually saddle-shaped to irregularly lobed or brainlike; stalk ofien w ith external holes 19 

19. Cap irregularly lobed or brainlike to saddle-shaped, the surface often wnnkled, stalk with 

external pits and/ or chambered in cross-section; very common, especially in wesLern North 

America . * , . . H- lacurtosa, p. 815 

19. Cap usually more or less saddle-shaped, surlaee not wrinkled; stalk rib bed but usually lacking 
pits; more common In eastern North America i han West H. sukutai see //. latunosa, p. 8 1 5| 
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20 . 

20 . 

21 , 

21 , 


22, 

23. 

23. 

24. 

24. 

25, 

25, 

26, 
26. 

27. 

27. 

2«. 

28. 

29. 

29. 

30. 
30. 


Cap brown lo pak ordark rcddish-brown orchocolaie-brown; spores finely w arted at mal Lir il y; 
found mairtly under hardwoods in eastern Nonh America ........ {$&£ Gyromitra, p, 799) 

Cap brown to grayish-brown but not reddish-brown; spores smooth; found in western North 
America H. maculata & others, p L 8 14 

Stalk white to creamy or bufF ( signifikant ly paler than cap unless cap is also pale-colored) 22 
S talk darker (brown, dark gray, or black is hk at least above (may be whitish toward basej 27 

Stalk typically 0.8-2, 5 cm thick; cap reddish-brown to dark brown or yellow-brown but not 
grayish-brown or black; found on ground or rotten wood, spores wUh two oil droplets .... 

{see Gyromitra, p, 799) 

Stalk typically less than I cm thick, or if thick er then cap grayish-brown to blackish but nol 


yellow-brown or reddish-brown; spores with one oil droplet; usually on ground ....... 23 

Sterile surface (underside of cap) without hairs (use hånd lens if unsurel) 24 

Sterile surface minutely hairy, al least when fresh 26 


Fertile surface of cap not usually very dark (t,e,, yellow-brown to tan to brown or s om et i mes 

grayish-brown or violet-tinged) . . H. elastica, p, 813 

Fertile surface of cap darker than above (grayish-brow n to very dark brown lo black) ... 25 

Cap 3-7 cm broad and stalk 0.5-2 cm thick; margin of cap not sigmficantly upturned when 

young //, leucopus, p. 812 

Cap 1-2,5 cm broad and stalk 2-6 mm thick; margin of cap often uplurned when very young 
. , , H. albella ( see //. compresut, p, 8 11 ) 


Cap buff to tan , light brown, or cm nam o n- bu ff If. steven$ii{$ve //. compressa. p. 81 1) 

Cap typically darker than above, at least w hen fresh II. compressa & others, p. 8 U 

Cap irregulai ly lobed, or if saddle-shaped ihen stalk typically at least 8 mm thick; cap 3-15 cm 
broad, yellow-brown to reddish-brown or dark brown but not gray-brown or black; spores 

typically with two oil droplets . (see Gyromitra, p. 799) 

Not as above, cap usually rather small, 1 .5-4 (5) cm broad, usually more or less saddle-s haped, 
gray -brown lo dark brown to black; stalk typically 2-7 mm thick (occasionally thick er) . 28 

Underside of cap (sterile surface) minutely hairy, at least when young and fresh .... 29 

Underside of cap hairlcss (use hånd lens if unsurd) 30 

Cap grayish H , ephippium (see H. aira t p. 813) 

Cap dark brown lo grayish-brown to blackisb li. pezizoides (see H. aira r p. 813) 

Cap dark sooly-gray to black . H. aira, p. 813 

Cap usually paler (brown to gray but nol black) //. sufrglabra (see H aira , p 813) 


Helvella acetabulum (Brown Ribbed Elfin Cup) 

CAP 2-8 cm broad and up to 4 cm dcep, cup- or bowl-shaped. Fertile surface (interior) 
light to dark brown ( or in one form tinged violet), smooth; margin c ven or irregularly split 
in age, Exterior( underside) brown above, paler(whiteorcreamy)atbase,conspicuQUsly 
ribbed, the ribs blunl or sharp-edged, branching, usually creamy and typically extending 
at least half way up the cup and often nearly to the margin; smooth or minutely hairy. 
Flesh thin* rather brittle. STALK sometimes absent but usually present as a stout,deeply 
rib bed base, 1-5 (9) cm lo ng and C. 5-3 cm thick; equal or thicker below, white or creamy 
(or sometimes brown if very shon); convoluted or chambered in cross-section, SPORES 
16-20 * 11-14 microns, elliptical, smooth, with a central oil droplet. 

HABITAT: Solitary to gregarious on ground in woods and at their edges; widspread and 
fairly common. It is usually listed as a spring and early summer species, but in ourarea il 
fruits in the winter and early spring. I find it once or twice a year, usually under oak, 

ED1BIL1TY: I can find no information on it. 

COMMENTS: Formerly known as Paxiim acetabulum, this species looks iike a cross 
between a cup fungus and an elfin saddle. (If the cup were inverted, you’d have an elfin 
saddle!) The well-deveioped ribs that extend far up the underside uf the cup help lo 
separate il from //. leucomelaena and //. quektii. Other species with ribs extending up the 




Helvetla acetabutum. Note how prominent whitish ribs on sialk extend onto underside of cup (lefl), 
and how stalk is complex in cross-scction (bottom); upper sur face of cup is brown or tan. 


underside of the cup include; H. griseoalba, similar in size but with a gray cup; and H. 
costifem, smaller and grayish-brown. 


FR Uf TIN C BODV cup- or bowl-shaped, with a shon stalk or base, (I ) 2-5 (7) cm broad 
and high. Fertile surface (interior of cup or“cap") smooth. dark gray to dark brown, dark 
grayish-brown, or blackish, the margin often finely scalloped, lobed, or split, es peci ally 
in age, Exterior colored like the interior above, shading into white or creamy below, 
minutely ro ug hened * not ribbed or only ribbed basally(i.e.,appeanng" gat bered*'). Flesh 
thin, rather brittle. STALK shortand stoutto practically absent,Q. 5-2(4) long, 0.5- 1 .5(3) 
cm thickat apex, with distinet, broad, low, rounded, whitish ribsthatterminatealihebase 
of the cup; usually white but at timesdingy grayish; channelled in cross-section(especiady 
the upper portion). SPORES 20-23 (25) * 10-14 microns, elliptical to somewhat oblong, 
smooth, with a single central oil droplet. 


HABIT AT : S ca t te red to d e n se ly g rega rious or cl ust e red ( occasiona lly solitary ) on gro u nd , 
usually near or under pine and other conifers, widespread, but particularly common in 
western North America. In our area it fruits in the winter and early spring, but is infre* 
quently encountered(oreasily overlooked because of itsdark color). Farther north and at 
higher elevations it is quite common in the spring and early summer. In all regions il 
favors bare, grassy, or hard-packed sod alang roads and paths. T he fruiting bodies begi n 
their development underground, and their stalks are often buried until maturity. 


Helvetla leui ome Ltena. Left; Side view show mg the shon whitish ribbed stalk. Right: View of dark 
mner surface and finely scalloped margin; note how short stalk is co vered by dirt 


Helvella leueomelaena 


(White-Footed Elfin Cup) 
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EDIBILITY: I can find no information on it. 

CQMMENTS: Formerly knøwna sPaxina leucomefas, this species is likely lo bemistaken 
for a cup fimgus. However, the dark “bowl” and whitish, distinctly ribbed stalk plus the 
fairly fragile flesh place it in Helvella. The stalk is sometimes so short as to be non-existent, 
in which case the base of the bowl appcars“gathered”( folded or ribbed). H. crassitunicala 
and //. soli fa ria are two ve ry si milar western species that di ffer microscøpically, The 
First, however, usually fruits in the late summer and fail and has a northern distribution 
(the Pacific Northwest and Alaska), while the latter has a more distinet stalk and usually 
develops above the ground. None of these species have ribs which extend up the exterior 
of the cup as in /L acetahulum and relatives, nor is their stalk as long as that of //. queletii, 
nor as siender as t hat of //. marropus and relatives, 

Helvella queletii (Ribbed Elfin Saucer) 

CAP 2-8 (12) em broad, usually concave with opposite margins rolied up and in (in- 
curved) at First, becoming shallowly cup- or saueer-shaped to plane or even with a down- 
curved margm in age. Fertile fupper) surfacc blackish to grayish-brown to bro wn (often 
darker when young) or in one form pale brown to buffy-brown, smooth’ margin often 
splitting in age. Exterior (underside) same color or more often paler or grayer, minuiely 
roughened (granulose) to nearly smooth, without ribs. Flesh thin* rather brittle. STALK 
(1)2 5-7 (12) cm long, 0.5-2 (5) cm thick, equal or thicker below, deepiy ribbed longi- 
tudinally, the ribs extending only to the base of the cup (cap); white(including the ribs) 
or sometimes tinged buff, tan, or ochre. SPORES (17) 19-22 * U-J4 microns, elliptical 
to oblong, smooth, with a large central oil droplet. 

HABIT AT: Solitary, scattered, or in small groups in forest humus or occasionally on 
rotting wood, usually under hardwoods; widely distributed but not particularly common. 
In most of Norlh America it is a late spring and summer species, but in Coastal Cali- 
forma it fruits, like most HelvelJas, in the winter and early spring. 

EDIBILITY: I can find n o information on it. 

COMMENTS: This is a most distinet i ve species, as the photograph shows. The concave 
to plane, grayish-brown to nearly black fertile surface plus the prøminently ribbed or 
fiuted stalk are the principal field marks. The stalk is mueh longer than that of //, leueo - 
melaena and //. solitaria, and the ribs do not extend onto the underside of the cup (“cap”) 

Helvella queletii , This beautiful species has a well-devrioped stalk whose ribs do not extend to margin 
of cup. Note how opposite sides of “cup" are inrolled when young (specimen at right). 
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as in H. acetahuium, H. griseoalba , and H . costifera. The peculiar way in which opposite 
sides of the “cup" are often rolied up when young (see photo on previous page) is sug- 
gestive of a young H* compressa, but t hat species does not have a rib bed stalk, 

Helvella macropus (Scurfy Elfin Cup) 

CAP 0.8-3 (6) cm broad, sometimes closcd up when young but soon openingto become 
shallowly cup-shaped, rarely becoming plane in old age; margin at first incurved. Fertile 
(upper or inside) surface usually gray to grayish-brown, varyingto grayish-tan orgrayish- 
oli ve or grayish-buff, smooth. E xte rio r{ sterile surface) colored like the interior or slightly 
paler or grayer, hairy or minutely fibrillose-scaly or dandruffy. Flesh thin. STALK 1-5 
(7) cm long, 2-5 mm thick, equal or often thickened at the base, not nbbed but sometimes 
with wrinkles or pits at the base; colored like theexteriorofcup above and hairy or scaly- 
dandruffy, usually paler or whitish at the base; round or flattened but not chambered in 
cross-section. SPORES (1.8) 20-25 * 10-12,5 microns, more or less spind le-shaped, finely 
roughened or smooth, wtth one large oil droplet and a smaller oue at each end. 

HABIT AT; Solila ry, scattered, or gregarious on gro und or rotten wood under both hard- 
woods and conifers; widely distributed. It Is one of the commoner summertime Helvellas 
of eastern North America, but in our area it fruits in the winter and spring and is not 
very numerous(orat least not often collected because it is so inconspicuous), 

EDIBILITY: Unknown, but too small to be ofvalue, 

COMMENTS: This cute little elfin cup is best told by its overall grayish colorand hairy 
or scurfy-scaly sterile surface and stalk. The stalk is not ribbed as in H . leucomelaena or 
//. acetahuium t and the elongated spores are unusual for a Hehella. Both short- and 
relatively long-stemmed varietiesare known. H. viliosa is a very similar and widespread, 
slightly darker species with a slightly less hairy stalk and a shallower cup that usually 
becomes plane or even slightly convex in age (see photo below). I have found it scveral 
times in our area, also in the winter and spring. H . cupuiiformis is quite similar in shape, 
but has a paler (often whitish) exterior or underside. H* corium is similar in shape but is 
entirely black, and the lower portion of its stalk is often somewhat ribbed. It seems to have 
acircumpolar(northern) distribution and often occurs in sandy soil ordebns,W./rø//«/i//a 
of eastern North America is a pale tan to pale grayish-brown, cup-shaped species. None 
of the se have the marked ly ribbed s talks of H. queletu and H. acelabulum, and all have the 
elliptical spores ty pical of most H el vcllas, rather than the elongated spores of H. macropus. 

Helvella macropus. a young specimen with hairy-scurfy underside. Center: Helvella macropus. 
mature specimen with a broader cup. Righi: Helvella viliosa (see comments above) resembles H 
macropus . but its cap or**cup* f is often plane in age, as shown here. 


Helvella compressa. Left: Young specimens in which opposite sides of the cap are ro Hed up and in, 
making the cap somewhat cuplike and fading the fertile surface; sterile surface is whitishand minutely 
hairy, Right: A mature saddle-shapcd specimen which has faded somewhat (to brown). 

Helvella compressa (Compressed Elfin Saddle) Color Plate 204 

CAP 1 .5-5 cm high and hroad, saddle-shaped to somewhat irregularly lobed (with 2-3 
lobes) when mature, typically with a well-developed sinus (cieft), but opposite margins 
rolied up and over the fertile surface when young; margin unrollingand often fla ring in 
age, frec from the stalk, Fertile surface brown to dark brown or grayish- brown, smooth. 
Underside (sterile surface) white orcreamy tograyish-white, minutely hairy. Flesh thin, 
rather brittle* STALK 3-10 cm long, 0.3-1 2 { 1 .7)cmthick, equal orthicker bdow, smooth 
or fine ly downy, not rib hed; white to pale cream-colored; ro und or somewhat flattened 
in cross-section, but not chambered; base sometimes pitted. SPORES 19-22 (25) * 12-15 
microns, broadly eilipticak smooth, with a large central oil droplet. 

HABIT AT: Solitary to grcgarious on ground in woods and at their edges, under trees, 
etc.; known only from western North America, In our area it usually fruils in the la te 
winter and spring under redwøod, oak, and various other trees. It seems to be the most 
co mm on of our non-fluted Hel vellas. 

EDI Bl LITY: Unknown. 

Helvella compressa, mature spe c i mens. Noiedeep clefl (sinus) in the saddle-shaped cap. These small, 
dark specimens eould jusi as easily be referred to //. albella (see comments on next page) 
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CØMMENTS; This attractive elfin saddle is hest identified by its combination of brown 
to grayish-brown cap with a fine ly ha i ry underside and siender, white, non- ribbed stem. 
The transformation in the shape of the cap as it matures is apt tocause some confusion 
unless intervening stages are found. When young the margin is curled over the fertile 
surface so that the whitish underside is most visible and the cap is almost cuplikef see photo 
at top of p. 81 1). In age, however, t he margin unfurls and thesaddle shape is more appa rent 
(see other photos on p. 811). H , albella is a very similar but s malier (cap I -2.5 cm broadand 
high, stalk up to 5 c ni Ion g and 2-6 mm thick) species with a grayish-brown to blackishcap. 
Some au t hors desertbe its underside as hairless while others main ta in it is minutely ha i ry 
when young, lf the latter is true then its small size is the principal point ofdeparturefrom 
H. compressa. A small form meeting this description is not uncommon in California in 
the winter and spring, usually under oak. A not her dose ly related species, H. stevensii 
(~H\ connivensf is small to medium-sized but hasa paler (tanto yellowish-orcinnamon- 
bufQ cap and slightly smaller spores, It has a wide distribution and also occurs in ourarea, 
Both //. ccwiprcssaand //. stevemii are distinguished from H. etastica by their upttirned 
cap margin when young, deeper and narrower cleft (sinus), and minutely hairy sterile 
surface (see color plate), and from H. atra and relatives by their whitish stalk. 

H elvella leueopus ( Eifi n M iter) 

CAP 3-7 cm broad and high, aften with three or more lobes but sometimes with only two; 
shape variable: miter-shaped or appearing saddle-shaped from three different angles, but 
sometimes irregularly contorted or occasionaily suggestive of an dephant head (one 
longer lobe with two "ears”); margin nearly slraight when young (not conspicuously 
inrolled), the lower edge of each lobe lypically joined to the sialk at one point. Fertile 
surface ty pica l ly more or less smooth and very dark (dark brown to dark grayish-brown to 
blackish), occasionaily mottled with lighter brownareas. Unders ide (sten le surface) white 
or tinged faintly with the cap color, not minutely hairy. Fiesh thin, rather brittle. STALK 
4-12 cm long, 0.7-2 cm thick, equai or thicker below, often flattened orcompressed but 
not ribbed or deeply Huted; smooth (not hairy), often w ith hollows or holes at the base; 
white or sometimes developmg slight smoky-brown stains in age, often curved (giving it 
the appearance of a bleached rib); hollow m eros s-sect ion. SPORES 20-23 * 14-15 
microns, elliptical or slightly oblong, smooth, with a large central oil dropiet. 


Heivella leueopus. Note dark cap which often has three or more disti.net lobes. Stalk is whitish, 
usually hollow, and fairly thick (over 5 mm). 
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HABIT AT: Seattered to gregarious on ground under trees, usually in the spring; widely 
distributed. In our area 1 have (ound it under cottonwood in the la te winter and spring, 
but it grows in other habitats as well. 

EDI Bi LITY: Not recommended. The European version is said to be edible, but 1 can 
find no information on North American material. 

COMMENTS: The above descriplion is based on several dozen specimens that grew in 
sandy soil under a cottonwood near Santa Cruz, California. It agrees perfectly with 
European dcscriptions of//, monachelia , a name now considered synonymous with ti. 
leucopus; //. atbipes is yet an other synonym. No matter what you ca 11 it, the dark cap 
contrasts nicely with the white, unribbed stalk, making it a most attractive elfin saddle. 
It is most apt to be confused with H. compressa and tf. albella t but is usually larger and 
stouter, witha more irregular, mulii-lobed cap whose underside is hairless. 

Helvella elasdca (Brown Elfin Saddle) 

CAP 0.5-1 (6) cm broad and high, typically saddle-shaped or miter-shaped with a broad, 
shallow sinus (cleft) between the lobes, but sometimes convex (with hule or no sinus)* 
Fertile surface smooth, brown to tan or grayish-tan, the margin straight or s o me what 
incurved toward the stalk; lobes free from the stalk or sometimes partially attached to it 
or to each other. Underside (sterile surface) whitish to buff or paletan, smooth, /ror hairy. 
Flesh thm, rather brittle. STALK (2) 4-8 (14) cm long, (0.2) 0.4-1. 2 cm thick, equal or 
tapered upward, sometimes curved, smooth or indistinctly groo ved at the base but not 
fluted or ribbed; white to buff or pale yellowish-buff; round to slightly flattened incross- 
section, not chambered* SPORES 18-22 (24) * 10-14 mit rens, ellip tical or oblong, smooth 
or warted, with one central oil droplet. 

HA BIT AT: Solitary to widely scattered or gregarious in woodsorattheiredges, particu- 
larly near streams and paths; widely distributed- It occurs inourarea in the fali, winter, and 
early spring, but is not as common as tf. compressa. 

EDI Bl LITY: Unknown 

COMMENTS: Many authors (mysell included) have applied the name tf. etastica indis- 
criminately to a slew r of smallish Helvellas with slender white, non-ribbed stems and 
brownish, saddle-shaped caps. However, in the “true" tf. elastica the cap is smooth (hair- 
less) on its underside a nd usually has a broad, shallow cleft and a st raight to slightly do wn- 
curved margin, whereas in species such as H. compressa and tf. stevensii the cleft is nar- 
rower and the lobes more uprighL the underside is minutely hairy, and the margin is often 
curled up and in (thus hid mg the fertile surface) when young. 

Helvella atra (Dark Elfin Saddle) 

CAP 0.7-2 cm high and broad, distinetly saddle-shaped or occasionally 3 -lobed when 
mature, with a narrow sinus (cleft); margin free from the stalk or occasionally attached. 
Fertile surface deep sooty-gray to black, smooth. Underside (sterile surface) pale gray to 
blackish, hairless. Flesh thin, fa irly brittle. STALK 1-3.5 cm long, 2-5 mm thick, equal or 
slightly thicker below, not fluied but occasionally with shallow pils at the base; dark 
sooty-gray to black (often palest at base), round or flattened in cross-section but not 
chambered. SPORES 17.5-20 * 10.5-12.5 microns, oblong-ethptical, smooth, with a 
large central oil d roplet. 

HABITAT: Solitary, scattered, or in small groups on ground or rotten wood under both 
hard woods and conifers; widely distributed but rare (at ieast in North America), fruiting 
mainly in the summer and falk 1 have found it only once— in New Mexico under pine. ft is 
also reported from Alaska, Montana, and Washington. 
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EDIBIL1TY: Unknown. 

COMMENTS: This diminutive elfin saddle is easily recognizcd by i*s black, distinetly 
saddle-shaped cap and non-ribbed, blackish stalk. H, /arnttosflissimilarmcolorbutlarger 
and mueh more common and it has a fluted and pitted (lacunose) stalk; //. corium{$et 
commcnts under H. macropus ) is black bul has a cuplike cap, H. atra has several dose 
relatives vvith a dark saddlc-shaped cap and dark, non-ribbed stalk, inciuding: H . sub- 
glabra of eastern North America, which hasa brownish to grayfnever black) cap, and two 
widespread species with a minutely ha i ry ordowny underside (sterile surface): H. epbip- 
pium, which is the same size as H , atra, but grayish; and H* pezizoides, which is slightly 
larger and dark brown to grayish -brown or blackish. None of these ane worth eatmg 

Helvella macutata (Fluted Brown Elfin Saddle) 

CAP 1 2- 6 cm broad and high, saddlc-shapcd or irrcgularly lobed at maturity, the margin 
free from the stalk and at first rolied up {thus obscuring the fertile surface), butunfurling 
or flaring out with age and sometimes splitting. Fertile surface brown to grayish-brown 
or buffy-brown, often mottled with darker and lighter s had c s, smoot h or slightly wrinkled 
Underside (fertile surface) creamy to yellowtsh, buff, or grayish, minutely hairy, some- 
times with a fcw ribs exte ndi ng a litlle way up from the stalk. Flcsh thin, rather brittlc, 
ST ALK 2-10 cm løng, 0 .5-3 cm thick, equal or tapered above, deeply ribbed and sometimes 
lacunose { pitted), white to pale buff, sometimes with grayish or brownish stams in age; 
convoluted or chambered in cross-section. SPORES (18)20-23 > 12-13.5 microns, bluntly 
eliiptical or obiong, smooth, with one central oil droplet. 

HABIT AT: Solitary to gregarious in mixed woods and under conifers; widespread in 
western North America, Fve seen large fruitings locally in the winterand early spring, but 
it is not nearly as common as H. lacunosa. In many regions it fruits in the summer and fail. 

EDIBILITY: Unknown, 

COMMENTS: This showy elfin saddle can bc identified by its grayish-brown to brown 
mottled cap and deeply rib bed stalk, It is reminisccnt of ti, crispa and //. lacunosa, but is 
darker than the formerand paler than the latter. Et mightalso beconfused with Gyramitra 
Californien, but is less fragile and lacks the strongly spread ing or umbrclla-like cap of that 
species, H. fusca is said to bc quite similar, but has distinet ribs on the underside of the 
cap and lacks a flaring margin. 1 have not seen it. 


Hetvelfo maculaia . Cap is brown lo grayish-brown but never black. Note deeply fluted staik. 




Hefaella iatimosa is our moM tommun clfin saddle. The eap ix black or gray and usually lobed or 
wrinkled. while the stalk \s while tt> dark gray, ahrayx deeply fluted. and usuaJlv lacunosc (i.e., 
with visible pils). Note huw cross-section of stalk (buttom right) is chambered. In our area this 
species oceurs in many habttats but is espccialiy abundani under pine. 


Helvella lacunosa ( Fluted B lac k Elfin S add le) 

CAP 1-10 cm or more broad and high(butaveraging2-5 cm), saddlens haped or more often 
irregularly lohed or convoluted. Fertile surface smooth or wrinkled, black to graytsh- 
black or gray (or rarely whitish); margin typically attached to the stalk al se veral points 
or intervals, often ineurved (toward the stalk) when young, Underside (sterile surface) 
grayish to grayish-brown or black (rarely white), smooth (# 10 / haiiy), rib bed or un rib bed. 
Resh thin, rather brittle. STALK 3-15 cm long,{0.5) 1-3 cmthick, equal or tapen ng up- 
ward, deeply ri bbed a nd typically lacunøse ( i.e., the ribs bra nching to form elongated holes 
or pockets); ribs often sharp and doubk-edged; white lo gray or some times black (often 
white when young and darker in ageX the base often paler; convoluted and chambered in 
cross-section, SPORES (l 2) 15-21 * (9) 11-14 microns, broadly elliptical to nearlyround 
to oblong, smooth or slightly roughened at maturity, with one central oil droplet. 

HABIT AT: Solitary, scatlered, or in groups in woods and under trees; very widely dis- 
tributed, but especially common in western North America, in our area it isusualiy abun- 
dant in the winter and early spring in pine forests or on lawns or roadsides where pines 
have been planted, but il also occurs with oak and Douglas-fir. In other regions it usuaily 
fruits in the late summer and fall. 

EDIBILITY: Edible when cooked and rated highly by somepeople. Itcan he sauteed, but 
in my experience is rather chewy and bland. The tough stalks should be cooked separately 
or discarded It can also be dried and powdered for use as a seasoning, 

COMMENTS: This species is by far the most common of our Helvellas, often appearing 
in large groups or troops af ter winter rai ns. W he n f resh it is virtually unmista kable because 
of ils gray to black cap and deeply fluted stem, but it is frequently disfigured by a white, 
moldy-looking paras i te (Hypomyces cervinigenus). Such spe ci men s should not be coT 
leeted for eating. The cap is not brown as in H macutata, and pale individuals can be 
told from IL irispa by the partially attached rat her than free cap margin. H> mitra is 
an obsolete synonym. There are several similar species, including: H , paiustrisf-H. phi- 
lonotis) of eastern North America, a very similar but smaller species that favors dampor 
swampy places and has a deeply ribbed bul not lacunøse stalk; H. sukata, which has a 
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Lefl: This fluted black elfin sad die (Hehetia latunosa) shows ils lacunose (piticd) stalk to good 
ad vantage. (Rick Kerngatl) Centen A not her txampk of Heheita lacvtiosa ( ot hers can be seen in 
photo on p. 815). Right: HelveilaVri&pQ, a common species in easternNonh America, butinfreqLient 
in Caiifornia- The palet white lo buff) cap and flutcd stalk are its trademarks. 

small, pale gray to black c ap t hat is usually saddlc-shaped with a deep, well-defined cleft 
plus a ribbed but not lacunose stalk (it often grows on rotten wood); and H. phlebophora , 
a smalt, siender, rare species with a more or less convex or umbrella-like cap. All three of 
the latter species have been reported from the Midwest and/oreastern North America by 
Nancy Weber, and may oceur in the West. I can find no information on their edibility. 

H elvella crisptt ( Fluted W hite E lfin S addle) 

CAP 1-5 cm broad and high* saddle-s haped to irregularly lobed at maturity; margin 
typically at First rolied up, then unfurling and flanng, typically free from the stalk. Fertile 
surface smooth or slightly wrinkled, white tocreamy, buff, pale pinkish-buff, or tinged 
yellowish. Underside (sterile surface) colored like the cap or slightly darker or grayer, 
scurfy or minutely hairy. Flesh thin, rather brittle. STALK 3-10 cm long, 0.8-3 cm thick, 
equal or tapering upward, deeply ribbed and ofien lacunose, w r hite to pinkish-buff or 
colored like the cap, sometimes darkening slightly in age; convohited or c ham bered in 
cross- sect ion. SPORES (14) 17-21 (24) * 10-14 microns, elliptical or oblong, smooth, 
with a large central oil dropte!. 

HABITAT; Solitary to gregarious onground or very rotten wood under b ot h hard wood s 
and co ni fers; widely dis tributed and fa irly common ( es pecially in eastern North America), 
but almost totally supplanted in our area by H . lacunosa. I have found ti only twtce — in 
October and March under red wood and tanoak. In otherareas it fruits in summer and falk 

EDIBILITY: To be avoided. Some sources report it as edible* but it should be tried 
cautiously if at all- and only after cooking it thoroughly. 

COMMENTS: The white to huff cap and deeply ribbed or fluted stalk are characteristic 
of this beautiful elfin saddle, which is the type species of the genus Helve/la. The cap is not 
brown as in //, maculata r nor gray or black as in H. lacunosa. Pallid specimens of the 
latter occasionally occur, but can be dis tin gu ished by their partially allached rat her than 
free cap margin. Other species: H. lactea has a white to creamy or buffeap and a fluted 
stalk, but the underside of its cap is hairless. 
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IN THES E ubiquitous but inconspicuous fungi the fruiting bocly is usually eoncave(cup~ 
s haped) to disdike (flat) or cushion-shaped (ve ry slightly convex) and may or may not 
havea stalk. In a few species it is ear-shaped, top-s haped, cabbage-kke, or irregular. The 
spore-bearing asci line the upper surface of the fruiting body or ioner surface of the cup. 
The spores are shot out of theasci with suchterrificforce that cup fimgi, likeothermembers 
of the Pezizales* wil! often "smoke” visibly (spew out clouds of spores) when håndled. 
The cup fungi are a vast groupembracing five families and nearly one hundred genera 
or more than twice that number if you count the mmute cuplike members of the earth 
tongue order (Helotiales). Obviously, they can’t be covered thoroughly in a book of this 
kind* and no attempt is made to do so. Most cup fungi are difftcull to identify anyway 
and are too small to be worth eating. A few, such as the Pezizas, can be quite large, but are 
still unlikely to show up on anyone’s list of best edibles. 

Cup fungi oceur in a wide range of habitats — on dung and manure, in grass, humus, 
soil, and moss, on wood and foliage, and in recently burnedareas. As the characters used 
to delineate the five families (Pezizaceae, Sarcosomataceae, Sarcoscyphaceae, Pyro- 
nemataceae, Ascobolaceae) and numerous genera are almost entireiy microscopic, 1 have 
rat her arbit ra ri ly divided the cup fungi in to fivegroups based on color, size, and texture. 
These are keyed helow. 

Key fo the Pezizaceae & Allies 

l. Fruiting body merely the bowi- or cup-shaped remainsof a puffball, usually with traces of spore 
powder inside (or if not, then usually very d ry and kght as a straw) (see Gftsteromy cetes, p. 676) 

1 . Not as above ............ 2 

2. Fruiting body beginning as a hollow underground ball, then splitting al the top inio several 

starli ke rays; fertile (inner) surface sometimes grayish or whilish but more often pinkish or 
purplis h or lilac; ex ter i or without brown hairs Sarcosphaera, p. 825 

2. Not with above features (but may have some of them) 3 

3. Fruiting body an erect hollow dub or closed urn that s pi ils lengthwise from the lop to form 

several rays; fo und on or ncar dead hard wood s Sareosoma £L Allies, p. 826 

3. N ot as above 4 

4. Fruiting body an jrregular mass o f cabbage-like, cauhflower-like, bramlike, or contorted t issne, 

with or without a stalk 5 

4. Not as above; fruiting bo dy cuplike, earhke, diselike, etc, (but somel imes contorted, especially 

if growing in dusters) 6 

5. Stalk present. Jong (15-30 cm), browrc solid: fertile “head" brainhke, pilted* or cabbage-like, 

usually beige or yellowish-brown; found under hardwoods in eastern North America; rare 
Wytmea sparassoides 

5. Stalk absenl or rudimentary; widdy distributed but nol common . . Peziza & Allies, p. 8 18 

6. Fruiting bodies consistenUy sUt down one side, usually erect or semi-erect ( often standing on 

one end hkc a rabbif s ear); usually medium-sized, not buge or minute, ol ten clustered or in 
contorted masses, not growing on manure or dung; tips of asci nol amyloid , O tidea, p, 83 I 

6. Not as above; fruiting bodies s o ni et i mes sht down one side but not eo nsislen l ly so, and not 

usually growing erect; sometimes growing on dung 7 

7, Fertile (upper or inner) surface of fruiting body brightly colored (red, orange, yellow, blue, or 

green but not violet) Ateuria Sl Allier p. 833 

7. Fertile surface some shade of brown. black, tan, dingy yellowish, or violet, or sometimes with 

a pinkish or UJac tinge ♦ 8 

8. Flesh gelatinous to rubbery-gelalinous, or if not then flcsh rather tough (not breaking casily) 

and fertile surface dark brown to black Saroosonui& Allies, p. 826 

8, Not as above; flesh fragile or brittle to slightly rubbery, but usually breaking easily 9 
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9. Stalk usually pmsem and flesh rather tough; either fertile surface more or less pinkish-brown 
with a scaliøped or siellate margm or fertile surface yellow- brown to oli ve-brøwn and underside 

(sterile surface) blackish Sarcosoma & Allies, p 826 

9. Not as above . 10 

10. Exterior or underside (sterile surface) of fruiting body dothed with brown or black hairs (the 
hairs sometimes sparse), tips of asd not amyioid Alenria & Allies, p. 833 

10. Nol as above 11 

1 1. Fruiting body large tofairly small but not minule, usually (0.5) MO em broad, often flattened 

(disclike) or spreading at maturity; fertile surface ydlow-buff to brown lo dark brown, or 
violet, or occasionally whitish or tinged pinkish, asci with amyioid tips; usually growing soli- 
tary, scattered, or in small groupsfa tew species in dusters) ..... Pezizaéc Allies, bdow 

1 1 . Fruiting body fai ri y smal I to minute,0.5-2 (3) cm broad, ofte n rema in mg cup-s haped at maturity, 
fertile surface vanously coloted but not often dark brown or violet un less ve ry small; sometimes 
grow ing in large swarms, tips of asci not amyioid Ateurw & Allies, p. 833 


PEZIZA& Allies 


Snwtl to fairiy large fungi found in a wide variety of habitais. FRUITING BOL>V typically cup- 
shaped io flattened (disclike) at maturity : bul in a tew cases truffle-Uke or irregulariy conturiL-d. 
Feriilc (npper orinner) surface typkatly sonte shade tjf yellow-brown. brown, black, or purpie (bul 
sometimes paler of tinged pinkish. Exterior (underside) smoolh, scuriy, or roughened by waris bul 
not usually hairy. Flesh often rather britfle or at least break ing easily. S l ALK ab Se ni or ([present 
usually short and conttntéous with the cup and not normally ribbed. SPORES dJiptical lo round, 
STTioolh or roughened at malurity, with or without oil drop lers, A^ci linmg upper surface ofe up or 
disc, typically 8 -spored, operculate, with amyioid tips 


TH IS is the largest and most common genus of cup fungi. It is also the most mundane, The 
majority of ils species are dull or dark colored. A short stem is sometimes present but more 
often absent. Although most species are cup- or disclike, a feware truffle-like (e.g,, P. 
ellipsospora) and one, P. proteana, sometimes produces compound fruiting bodies that 
look like heads of cabbage. 

Identification of Pezizas is difficult even with a microscope. M ost species grow in soil, 
humus* or rotten wood, but some have more dist i netive milieu. Forinstance, P . vesiculosa 
grows on dting, P> violat ea on burnt ground, and P , domkitiana in bath rooms, cellars, 
rugs, and ot her do mest ic settings. 

Little is known about theedibility of Pezizas, and considenng how difficult theyareto 
identify, the entire group ts best avoided. Only a few of the many species are described 
here. Two closely related genera, Plkaria and Pachyelia, are also treated. 

Key to Peziza & Allies 

1 . Fruiting body flattened or spreading, attached to substrate by n urne rous Li roots" (rhizomes); 
stalk absent; usually under conifcrs . (see Helvellaceae, p. 796) 

1 . Not as above; fruiting body if flattened not attached by numerous “roots" 2 

2. Grow ing on dung or manure P , v esiculosa & others, p. 823 

2. Not as above 3 

3 r Fruiting hody compound , somewhat remimscem of a head of eabbage (i e. composed of many 
spoon-shaped or distorted lobes or "cups"); fertile surface whitish to pinkish, creamy, lan, or 
lilae-ttnged; often but nol always growing in burned artas P , proteana> p. 824 

3 . Not as above (but fruiting bodies can be cluslered and sotnew hat distorted by muiual pressure) 

. ... 4 

4. Growing in charcoat or recently burned areas 5 

4. Not as above 8 

5. Fertile (tipper) surface violet- or lilac-tinged when fresh P. viotacea & ot hers, p. 824 

5. Fertile surface creamy to pinkish, tan, yellowish, reddish, brown, or black, occasionally witha 

lilae tinge, but if so then overall color quite pale . . .6 
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6, Fertile surface dark brown to black Plicaria endocarpoides & others. p. 820 

6. Fertile surface paler than above , . , . . , . ... ♦ 7 

7. Fertile surface creamy to pinkish or faintly lilac-tinged; tips of ase i amyloid P. prottana, p. 824 

7. Fertile surface reddish to yellowish to tan to brown, grayish-brown, or sometimes disiinetly 

pirtk; tips of asri not amyloid - {^AleuriaSu A Iltes, p. 833) 

8. Growing in bathroøms, on rugs, in cars, and other domestic situations P , domiciliana, p. 822 

8, Not as above; usually growing outdoors - * 9 

9. Growing underground or under the humus (but sometimes partially expøsed), fruiting body 

round, lobed, or sauce r-shaped with a perma nenlly in rolied margin; in te ri or hollow or with 
ca nåls or solid and marbled with veins P. sp* (unidentified) &. others, p. 824 

9. Not as above 10 

10, Fruiting body developing underground with only the mouth at ground level (like a hole in the 

ground); in te ri or brown to dark brown; margin often lobed or scalloped al maturity; growing 
m sa nd , sa nd y s oi l, o r sand du ne s P. ammoph ila ( se e Sarcospkaera ermsa. p . 825 ) 

10. N ot as above - ^ 

11. Fruiting body s hal to wly cup- shape d t o u m bi I icate { w i th a ce ntra 1 d ep ression) t o flat or e ve n w it h 

a døwncurved margin; fertile surface usually yeilow-brøwn to tan, but sometimes darker 
brown or reddish- brown; s hort stalk often present; nearly aiways found in the spring when or 
soen after the snow melts, especially under mountain conifers; mature spores often apicutate, 

with oil droptets; tips of asci nor amyloid .......... ° - (seeZJucwwr, p. 797) 

i J Not with above features (but may have some of them) . . . - . 12 

12. Fru i ting body some what ru bbery or rubbery-gelatinous, al most theentire underside attacher! to 

substrate( not just the center); usually found onwei wood 13 

12. Not as above, fruiting body rather bnttle and centrally attached, on wood or ground .... 14 

13. Fruiting body small (less than 5 mm broad) Pachyeila babirtgionuistt Peziza repanda. p. 821) 

13. F ru i t i n g b od y la r ger ( ty p ica 1 ly 2-8 cm b road ) PachyeUa elypeata ( se e Peziza repanda, p. 8 2 1 ) 

14. Fruiting body small (usually less than 2.5 cm broad) and stalk less, dark brown to nearly black, 

usually be coming shallow ly saucer- shap ed or disclike( Hat) at maturity P . hrunneoatra, p. 820 

14. Not as above; fruiting body usually larger, or if small then paler or more deeply cup-shaped 

or with a stalk 15 

15. Fruiting bodies usually s lit down one side and often clustered, causing them to be some what 

contorted; tips øf asci not amyloid , . , . (see Oddea, p. 831) 

15. Not as above; fruiting bodies often round (spherical) when very young and Hanenet! or 

spreading in age, or at least not as above 16 

16 Fruiting body F3 cm broad, brown to grayish-brown, often with a short stalk or narro wed 
base (espedally when young), not normally ftattening out in age; tips of asci nor amyloid 
* (see A leuria & Allies, p. 833) 

16. Not as above 17 

17. Flesh staining yellow or ex uding a yd lowish ju ice when squee^ed or cut 

P. suceosa( see P. sylves tris, p 821) 

17. N ot as above 18 

18, Fertile (upper or inner) surface grayish lo dark grayish-brow n to nearly black; base of fruiting 

body often with obscure ribs .... (see Helvella, p 805) 

18. Noi as above; fertile surface usually tan to brown, reddish- brown, etc., but not grayish or 

blackish * 19 

19. Exterior (underside) øf fruiting body brown to reddish-brown even m dry weather 

P. hadia & others (see P. sylves tris, p. 821) 

19. Exterior usually white to pale tan, at least toward base (but øften brown if wet) 20 

20. F ruiling body usually flatlenmg out i n age, the fertile surface usually strongly veined, wrink led, 

or pebbled (especially toward center); usually found on well-drained or sandy soil (e.g,, along 

streams) in spring; tips of asci not amyloid; spores smooth, without oil droplets 

(see Disciolis, p. 796) 

20. Not with above features (but may have some of them); tips of asci amyloid 21 

21 . Usually found on rotten wood, wood chip mulch, or humus rich in lignin; fruiting body often 

quite large and spreading (flat te ned ) in age; spores smooth , P. repanda, p. 821 

21 . Usually found on ground, sometimes on very rotten wood; fruiting body usually medium-si/ed, 
the spores often roughened at maturity P. sylvesiris &. many others, p. 821 
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Lefl: Plicaria endocarpoides, a blackish charcoal-loving diselike fungus. Right: Peziza sylvestris. 
Young spcctmcn at bottom is cupli ke, older one at top rumbles a torn piece of diseardcd rubber. 


Plicaria endocarpoides 

FRUITINC BODY 1-7 cm broad, at First cup-shaped but soon becoming flattened or 
und u laiing* Fertile ( upper) surface dark brown to black , smooth or roughened t sometimes 
also wrinkled. Exterior( underside) same color or paler, smooth or roughened. Flesb rather 
brittle, usually paler or browner than fertile surface. STALK absent or rudimenta ry. 
SPORES 8-10 microns, round, smooth, typically with se ve ral small o il drop let s. 

HABIT AT: Solitary to gregarious on burnt ground, old campfire sites, etc.; usually but 
not always fruiting in the spring; widely distributed. 

EDIBILITY: Who knows? 

COMMENTS: Also known asP, leimarpa, this c hare oa 1-1 over is easily told by itsdark 
brown to black fruiting body thai is usually stalkless and flattened at matunty{see pholo)* 
P, trachycarpa is a very si milar but smaller( up to 2. 5 cm broad) waned species with larger, 
roughened spores. P* carbonaria should also be ment ioned* All three of tbese grow in 
ashes, have round spores, and are placed in Peziza by some taxonomists. 


Peziza brunneoaira 

FRUITINC BO DY 0.5 -2 .5 em broad, cup-shaped becoming flattened (diselike) in age. 
Fertile {upper or in ner) surface brown to brownish-black, sometimes with an olive tinge, 
smooth. Exterior (underside) same color or slightly paler or redder (red-brown). Flesh 
thin, brownish, brittle* STALK absent or present only as a very short, narrowed base. 
SPORES 16-22 * 8-12 microns, ellipticaU smooth becoming roughened (warty) or par- 
tially reticulate at maturity, with one or two od droplets. 

HABIT AT: S ca tte red to gregarious or c luste red on damp soil along roads and paths 
through the woods, near streams, under trees, etc.; widely distributed but not parlicularly 
common* l have found il several times in our area in the winter and spring 

E DI BI LIT Y : U nque stio na bly i nc onse q ue nt ia L 

COMMENTS: The small si/e, dark color, and tendency to become diselike in old age 
help to identify this species. Il is a “cup fungus" in name only, for mature specimens are 
usually diselike or even slightly convex. Pleciania species are also quite dark, but are 
tougher and more deeply cup-shaped, while Pachyella species usually grow on wood and 
Plicaria species fa vor ashes. 
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Peziza sylvestris* This common woodland cup fungus resembles many others in its genus. Fertile 
surface is brown; esterior is whitish or buff, at le ast when dry. See photo on p T 820 for more speeimens. 

Peziza sylvestris (Boring Brown Cup Fungus; Fairy Tub) 

FRUITING BODV 2.5-8 cm broad, d eep ly c up-s haped whenyoung, becoming shallowly 
cup-shaped or sometimes flattencd in age. Fertile (upper or ioner) surface brown, smooth 
or of ten sortie what wrinkled; margin sometimes wavy or scaltoped. Exterior finely warted 
or roughened to nearly smooth, whitish to pale tan when fresh. Flesh rat her fragile. 
STALK absent or rudimentary. SPORES 15-20 * 940 microns, ellipticaL smooth or 
becoming finely roughened at maturity, without oil d roplets. 

HABIT AT: Solitary, seattered, or in groups or small clustersonground, usuallyinwoods; 
widely distributed. Il is common in our area, especially in the winter and spring, under 
both hardwoods and conifers. 

EDIBILITY: Unknown, 

COMMENTS: This is one of many terrestrial brown Pezizas that are best differentiated 
microscopically. As a gro up they can be recognized by their brown col or, more or le ss cup- 
shaped fruitmg body, fragile texture, and growth (usually) on the ground in the woods. 
P. sylvestris seerns to be the most common of the lot in Coastal California, but may not be 
so abundant in other regions. Gi her boring brown cup fungi mclude: P. echinospora 
f-P. pusfulata?), with a pale brown fertile surface and coarsely roughened or pimpled 
whitish ex tenor; P\ succosa r light brown with a whitish exterior and turning yellotv (or 
exuding a yellow juice) when broken; P. cerea, a yellowish-buff species; and three species 
thai often have a reddish tinge when fresh(i.e„ they range from brown to reddish-brown to 
browmsh-orange): P . badia and P. budioconfusa , both medium-sized to fairly large witha 
brown to reddish-brown exterior (the former with partially reticulate spores, the latter 
with warty spores); and P. petersii, a smaller species (up to 4 cm broad) with a smooth 
exterior and smaller spores (104 2 microns long). All of these Pezizas are cupli ke at First 
and are sometimes called "fairy tubs" because they look like miniature bathtubs when 
fiiled with rainwater In age, however, they can be quite flat or irregular m shape, or in the 
words of Gary Lincoff, “may resemble disca rded torn pieces of rubber” (see photo on p. 
820). None are worth eating. 

Peziza repanda (Spreading Brown Cup Fungus) 

FRUITING BO DY 4-13 cm broad or occasionally larger, cup-shaped when young but 
expanding to nearly flat or oflen wavy (und ula ting), the margin often splitting. Fertile 
(upper or in ner) surface pale brown to medium brown, tan, or in age somewhat d ar ker, 
smooth to somewhat wrinkled orconvoluted al the center. Exterior (underside) pallid, 
Flesh fairly brittle. STALK absent or present only as a short, narrowed base, SPORES 
14-18 * 8-10 microns, eiliptical, smooth, without oil droplets. 
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Left Peziza repanda y fairly youngspecimens which have notyet flattened out; notegrowthon wood. 
Right This unidentified Peziza (see description on pp. 824-825) is one oi several truffle-like species 
that gyciw undergi oond or on the surface of the soil beneath Ihe humus. Note irregular shape. 

HABIT AT; Solitary, gregarious, Or in clusters on logs and branches (especially of hard- 
woods), lignin-rich humus, etc. (often in nurseries where wood chip mulch is used); widely 
distribuled. U is common in ourarea in the winter but fruits practically year-round. 

EDIBILITY: Said to bcedible, but easily confuscd with look-altkcsofunkoown edibility. 

COMMENTS: The salient features of this brown cup fu tigus are its medium to large size, 
growth on wood or wood chips, light brown color, and smooth spores. There are several 
similar species, ind ud mg: P. varia r with minutely roughened sporesand a slightly grayer 
fertile surface, widespread on rotting wood or occasionally in bascmcnts;P. emikia , with 
minutely roughened spores and an ochre- brown fertile surface; and P* badioconfusa{&cc 
comments under P. syhestris\ often fo und on or near rotting con i fers. See also P. domi- 
ciliana , which prefers to grow tn domestic situations, and P. sylvestris, which usually grows 
on the gro und. Oiher species: Pachyella (formerly Peziza) grows on soggy logs or stumps, 
bul has a somewhat gelatinous-rubbcry fruiting body that is broadly attached to the 
substxate (rather than just at the center) and is usually flattened (disciikc) or shaJlowly 
cuplike. The most common species, Pachyella elypeata, grows 2-8 cm broad and has a 
brown to chestnut'brown fertile surface. Pachyella babingtonii is minule (1-5 mm) and 
cushion-shaped, reddish-brown to purplish-brown, and often somewhat translucent. 


Peziza domiciliana (Domicile Cup Fungus) Color Plate 207 


FRUITING BODY 2-10 cm broad or occasionally iarger; cup-shaped when youngand 
often with a short slalk, becoming flattened or wavy in age but often retaininga central 
depression(i.c., urnbilicatc); outlinc frequemly irregular or somewhat angular in old age. 
Fertile fupper) surface at first white or buff, but often darkening mage to tan or brown; 
smooth lo slightly wrinkled. Exteriorf underside) same color or paler. Flesh rat her fragile, 
at times slightly waxy, sometimes turning yellow when broken. STALK often prominent 
when young and mconspicuous or absent in age, short (when present) andstout, up to 1 cm 
long, usually whilish. SPORES 11-15* 6-10 microns, el lip tical, smooth to very slightly 
roughened, at times with two small oil droplets. 


HA BIT AT: Solitary lo gregarious or dus te red on a wide range of do mes tic mate rial s: 
plaster, cement, sand* gravel, coal dust, carpets, fircplacc ashes, ctc. (It is said to fa vor 
strongly al kali ne substrates.) Hugo Sloane, Santa Cruz County's incorrigible enfame 


PEZIZA 


823 


terrible- in-residence, has had specimens grow out of the wail above his bathtub— in two 
differem houses! it also grows in eeilars, green houscs, shower stalls, damp closets, under 
porches, on wet rugs, behind refrigerators, around leaky water beds— and in my car! 

EDIBILITY: If it were poisonous we would prohably know by now, but J ean find no 
specific information on it. 

CO MM EN TS: i his w'hite to tan or brown fungus is best identified by its propensiiy for 
appearing in unexpected places, Several other cup fungi wili occasionally growindoors 
(e.g., P. varia, P. petermk but this one makes a habit of it, Thecolorplate shows specimens 
photographed in stut — i n the carpeted “romper room” of a nursery school! It has been 
shown thai the fruiting bodies develop quite slowly, taking3-5 weeks to mature. During 
this time their shape, size, and color can change considerably. 

Peziza veskulosa (Common Dung Cup) 

FRUITING BODV 2-8 cm broad, at first more or less round(spherical), theo openingto 
become cup-shaped with an inrolled{but often crimped or convoiuted) margin. Fertile 
(ioner or upper) surface yellowish to yellow-brown to pale brown or buff, smooth or 
w rink led toward the center, somelimes darker brown in age. Exterior( underside) whitish 
to buff or pale un, minutely roughened or scurfy. Fiesh rather fragile and soft. STALK 
absent or present only as a narrowed basal point of attachment. SPORES 18-24 * 10-14 
microns, elliptical, smooth, without oil d roplets. 

HABITAT: Solitary or more often gregarious (sometimes in large clusters) on manure, 
dung, rotting straw, in corrals, around stables, gardens, and other fertilized areas, etc. i 
widely distributed and common. In our area it fruits practically year-round, whenever it is 
damp enough. I have seen massive dusters growing with Solbarns viteUitms in a corral 

EDIBILITV": Not recommended. One source says il is poisonous unless welFcooked. 

COMMENTS: This is one of ou r characte ristic dung-inhabiting fungi. The habitat is its 
most d i sti ncti ve feature, and whcn it grows in fertilized soil it may be necessary toexamine 
it microscopieally in order to disti ngu i sh il from P. repanda and other species. P* fimet i 
also grows in dung, but is smaller (up to 2 cm) and duli brown, seid om grows in clusters, 
and has smaller spores. For even more mi niscule “dung cups,” see Ckeiiymenia coprtnaria. 

Peiiza vesicubsa, a common dung lover These are young, alnist spherical specimens. Astheymature 
they will open out or even become flat; those growing in clusters will often be distorted. 
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Peziza violacea ( V i olet C up Fu ngus) 

FR U1T1NGBODY I -3 (4 ) c m broad , a t firs t nearly rou nd but s oo n becomt ng c u p-s haped , 
then expanding to shallowly cup-shaped ordiselike; often somewhat irregular in old age 
with the margin splitting. Fertile (upper) surfacc smooth or slightly wrinkled and often 
depressed at the center, violet to reddish- violet, often darker in age, Exterior (underside) 
pallid to grayish or tinged violet, delicately powdered at least near margin. Flesh brinte, 
thin, iinged violet. STALK absent or present as a short, narrowed base (especially when 
young). SPORES 16-17 * SMO microns, elliptical, smooth, without oil d roplets. 

HARIT AT: Solitaiy to gregarious on bumt ground (forest fire and campfirc skes, etc.); 
widely distributed, but not very common. In our area this species and /*. praetervisa { see 
comments) fruit in the winter and spring; dsewhere Tve seenthem in spring and summer. 
E DIBI LITY: Unknown, orat least i can find no information on it + 

COMMENTS: This is one of se veral cup fungi that grow almost cxclusively on bumt 
ground. The violet color is distinetive, allhough another charcoal- lover, F. praetervisa, 
is also violet (but usually darker: dcep purplc to purpie -brown), with smaller, roughened 
spores. P . proteana also likes ashes T but is paler (white to pmkish), For smaller charcoal- 
lovers, see comments under Chedymenia coprinaria and Geopyxis vukanahs. 

Peziza proteana ( False S parassis) 

FRUITING RODY 1-6 cm broad and cup-shaped to disclike in the typical form, bul 
formi ng large ca b bage-like cl umps 1 0-30 or more cm in diameier inform sparassoides, the 
“cups” in these fru i ting bodies mueh distorted by mut ual pressure and usually lo ps ided, 
spoon-shaped, orcomplctely misshapen (especially at center of dump). Fertile sur face(s) 
smooth or wrinklcd, whitish totan, often witha pinkish orlilactinge; margin(s) often wavy. 
Exterior same color or slightly paler ordarker, or often lilac-tingcd at or ioward ihe base; 
often slightly scurfy. Flesh thin, bnttle. STALK absent or rudimentary. SPORES 10-13 
* 4,5-7 microns, elliptical, minutely roughened, usually with two small oil dropjets* 

HA BIT AT: Solitary to gregarious or clusiered on ground in woods, usually in burned 
areas; widely distributed but not particulariy common (form sparassoides is rare). 1 have 
found it only twice in our area, in the winter and spring. 

EDI BILI TY: Edible if cooked thoroughly* One book lists form as w choice ” 

COM M EN TS: T he typical form of this cup fungus can be rccognized by ks pale color and 
preference for burnt ground (it is not normally as dark or as purpie as P. violacea and P. 
praetervisa). The cab bage-like form was originally placed in a different genus, but is now 
thought to be a growth form of P. proteana in which the “cups” are“ hent out of shape” by 
ovcrcrowding( wouldn't you be?). This formsuperflcially resembles the cauliflower mush- 
room ( S par assis f but is differently colored, more brittle in texture, and bears its spores 
in asci rather than on basidia, It has been suggested t hat “sparas sio id” Pezi/as such as 
P, proteana link ihe hordes of rcgular cup-shaped species to the rare, convoluted, truffle- 
like forms (c. g., P. eliipsospora), 

Peziza sp. ( unidentified) (T ruffle-Li ke Peziza) 

FRUITING BO DY 0.5-5 or more cm broad, usually buried in ground, but sometimes 
partly exposed; ranging from simple and cuplike with a strongly inrolled margin tocom- 
plcxand lobed (a looselyjoined mass of folded chambers). Exterior smooth orfmely hairy, 
white to creamy when fresh, yellowing when håndled and dcvcloping ochre to orangish to 
rusty-yellow stains in age (and old or dried areas often becoming brown or reddish- 
brown). Intcrior (fertile surfacc) sometimes intricaiely folded, with one to scvcral large 
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chambers which open to the exterior; coløred li ke exterion Flesh fragile; od or usually 
sweet in age, STALK absent. SPORES 10-17 *9-14 mierons, broadly eliiptical, mmutely 
roughened at maturity. Asci8-spored, forminga palisade that lines the interior. 

H ABIT AT: Solitary, scallered, or in groups under oak and other trees, usually growing 
on the surfaee of the soil heneath the humus Jayer, butsometimes partially exposed; fairly 
common in our area in the winter and spring. 

ED1B1L1TY: Unknown, but too fragile to bother with. 

COMMENTS; This is one of several truffie-Iike Pezizas. The internalizing of the fertile 
surfaee is an obvious adaptation to growing underground (see chapter on Sruffles). The 
above description is based on materiai collected near Santa Cruz, California, where it is 
a common species (see phoio on p. 822). Il is apparently unnamed, although it approaches 
P< (formerly Hydnotrya) ettipsø.spora , a some times large Californian species describedas 
being^purplish to brown” with stightly larger spores. Other truffle-fike Pezizas include: 
P . slimtxii, discovered under conifers in Washington, an aromatic species whose solid 
interioris marbled with bro wn ve in s; and i 1 , gautierioides, alsofound in the Padde North- 
west, but growing quite deep in the soil (up to 6 inehes downl), usually in the spring. All 
of Ihese can beconfused with other underground Ascomycetes(e,g., Hydnotrya)* but their 
amyloid or amyloid- tipped asci place them in Peziza . 


SARCOSPHAERA 

THIS distinetive genus includes a single widespread species, described below. It usually 
develops underground as a hollow baJl, but when it surfaces the wall usually splits i nto 
several lobes at the top to form a crown, In the underground stage it isapt to be mistaken 
for a trufne, and was once given its own truffle genus, Cauiocarpa. It is now placed along- 
side Peziza in the Pezizaceae because its asci have amyloid tips. 


Sarcosphaera crassa (Crown Fungus) 

FRU ITI N G BO DY beginning as a hollow, round to flaltened or lobed ball 3- 1 0 cm broad, 
usually with a '*soft spot” or slight depression at the top; wall usually splitting at maturity 
from this spot downward to form several (usually b-IG) pointed segments or rays which 
open up part way to form a deep crownlike cup; 5-20 cm bFoad when expanded. Fertile 
( in ner) surfaee smooth or breaking in to fine scales, usually whitish to grayish at first, but 
becoming grayish-pink to pinkish, iilac, purpie, or purple-brown in age(especially after 
splitting open), Extenor whitish to creamy, scurfy or roughened, usually dirt-inerusted. 
Flesh rather thick but brittle, whitish. STALK usually (but notalways) present as a s hori, 
thick, narrowed base up to 3 cm long, SPORES 14-22 * 7-9 microns, elliptical with blunt 
or truncate ends, smooth or very slightty roughened, with 1-3 (usually 2) oil dro plets. 

Sarcosphaera crassa, rather small specimetis. This distinetive fungus begi ns as an underground bah 
(right) which is hollow inside (center), Eventually, however, it splits at the lop mto starlike rays (lef t). 




Sarcosphaera crassa. Lefl: Large, young spccimens that are just begirniing to split inlo rays, Righi: 
Gider specimens. Large one at top has flattened out more i han is usual. Flesh is ihick bul fragile. 


H A BIT AT : SoJitary to gregarious or i n dusters of 2-5 i nd i vid uals, developing at or below 
ground level but usually exposed or partly exposed at mat u rity ; widesp read, but especially 
common under western conifers. It is often found in the spring (w hile morel hunting), but 
also fruits in the summer and falk It is common under pine and other conifers in the Sierra 
Nevada, Cascades, and Rocky Mountains, b ut I haveyet to find it in our area. 

EDI Bl LITY: Not recommcndcd, It is rated highly by some but is difftcult to elean and a 
few people are adversely affeeted by it. Cook it thoroughly if you decide to try it. OK. 
Millcr describes the texturc as ^a linie like a rubber eraser that's been softened by time." 

COMMENTS: Also known as S, eximia and S . cororuiria, this is a curious and highly 
distinetive fungus. Spedmens which haverTt split open are likelytobemistakenfortruffles 
(especially if they Ve growing underground), but are easily distingu ished by their com- 
pictcly hollow interior. O Id e r individ uals, on the other hånd, might be confused with 
Sderoderma geaster, but can be told by their pinkish to purpltsh eolor. Other species: 
Peziza ammophila is somewhat sitrhlar in shape when mature, but has a brown to dark 
brown interior and iscup-shaped when young. Itgrows in sand dunes orsandy soilaround 
the worid, but is not common. Geopora species can also be&imilar, bul havefuzzy brown 
hairs on the exterior and are nol pinkish- or purple-tinged. Neoumula pouchelii has a 
pinkish fertile surfacc, but is smaller and always cuplike (sec key to San osvma & A Iltes). 


SARCOSOMA& Allies 


Small to medium- large I ungt I o und o o ground oi rotten wood. FRI ITING BO DY variousty 
s hap ed but usually cuplike lo vrnlike or lopshaped* Fertile (upperor i nner) surface usuafiy dark 
brown to black, sometimes paler but not bnghtly colorcd, Exterior (sterile suiface) ot ten but nol 
always mm uld y hairy. Flesh gr fat mons ur very rubbe ry. or if nut then rather tough (i.e., not 
break mg easily). STALK present or abscr.t. SPORES elliplical to found, smooth or roughened, 
with or withoul oil dropteis Asci I mi rig up per suriaee of fruiting body or interior of cup, mosdy 
fc -spored, operculaie. with non-amyloid tips. 


THESE dark, tough to rubbery or gelatinous cup fungi are not necessarily cup-shaped. 
The paler, non-gelatinous types can usual ly be separated from Peziza and Hel vel la by 
their tougher texture. The thickly gelatinous ones are more apt to be mistaken for jelly 
fungi, but produce their spores in asci and are usually darker or differently shaped. 

Sanosoma, with gelatinous flesh* and Pkctania and Ur nula, with tough flesh, are the 
three principal genera treated here. Along with a few other genera they comprisc the 
fa mily Sarcosomataceae. They are saprophytic on humus and dead wood, and like most 
Ascomycetes, are especially prevalent in the spring. Although distinetive, they areunpala- 
table except in an emergency because of their texture. Fourspeciesarcdcscribed here and 
others are keycd out, including gelatinous relatives of the earth tongues (Helotiales). 
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Key to Sarcosoma & Allies 

J . Fruiting body an erect, hotlow dub or closed um that spiits lengthwise from the top to form 
seve ral rays; fertile (in ner) surface palkd to yellowish, exterior brown and hairy; found on or 
near dead hardwoods; Southern (fairly common in Texas) .... Chonactis (~Vrmda) geaster 

1 . Not as above . . , . , . . 2 

2. Fruiting body shallowly cup-shaped or ear-shaped or Hke a piece of seaweed, dark brown to 

reddish-brown or purphsh but not normally black un less itdries out, 2-10 cm broad; flesh thin 
and rubbery or rubbery-getatinous; sterile surface (exterior) minutely hairy; spores borne 

on basid ta whtch often (but not always) line the lower surface of ihe fruiting body ... 

. . . (see A wicularia auricuia, p. 675) 

2. Not as above; spores borne in asci which line the upper surface of fruiting body 3 

3 Fruiting body roundcd and neatly closed becoming shallowly cup-shaped in age; stalk short or 
absent; fertile (upper or inner) surface brown to reddish-brown; exterior with a densecovcring 
of dark hairs; flesh thick and rubbery or gelatinous; fo und m groups or dusters on hardwood 
sticks and branches in eastern North America and tro pies (one report from CaJifornia) .... 

Galietia ('Bulgaria) rufa 

3. Not as above 4 

4. Fruiting body 1-5 mm broad orif large rt hen shallo wly c up-shaped todischke(fiat)at maturity 

{not top-shaped), stalkless, and broadly attached to thesubstrate(ie., only the margin free); 
flesh rat her waxy; found on wet logs, asci with amyloid tips . . . (s cc Peziza & Allies, p. 8 18) 

4. Not as above .................. * . 5 

5. Fruiting body top-shaped to cup-shaped or irregular and ve ry rubbery or gelatinous; flesh 

usuatly gelatmous and somettmes trans I ucent, at least when young and fresh 6 

5. Not as above; fruiting body usually cup s haped or urnlikc or occasionally disclike, sametimes 

witha long stalk; flesh tough to shghily rubbery, but not usually gelatinous . 9 

6. Growing on hardwoods (usually dead); fruiting body cylindricaJ to top-shaped to shallowly 

cup-shaped and usually less than 4 cm broad or tf larger then fruiting body lobed or irregular 
(likc a jelly fungus)and not black; asci not opcrculate . (see Hdoiiales, p. 865) 

6. Not as above; growing on ground or dead wood, usually under conifcrs; fruiting body round to 

cylindrical to top-shaped or shallowly cup-shaped, dark brown lo purple-brown to black, 
2-12 cm broad when mature; asci opereulate(i.e., with "lids”) 7 

7. Found in eastern North America (rarely in West?); base of fruiting body usually as broad as the 

top Sarcosoma globosum (see S. mexicana. 828) 

7. Found in western North America; base usually tapered (narrower than top) 8 

8 . Fru it 1 ng body 4- 1 2 c m or m ore broad whe n ma ture; fle s h thkkly gela tinous; mat ure s pores with 

1-3 oildroplets Sarcosoma mexicana, p. 828 

8. Fruiting body 2-5 (7) cm broad; flesh gelatinous when young but often less so in age. mature 

spores lacki ng obvious oil d roplets Sarcosoma latuhensis (see S. mexicana, p. 828) 

9. Stalk present 10 

9. Stalk absent or rudimentary 16 

10 Fertile (urner or upper) surface more or less pinkish-brown; margin of cup scalloped or lobed; 

stalk wlutish; found m northern North America, usually under conifers; rare 

Neournuia (=fJmuta/ pouchetH 

10. Not as above; fertile surface usually brown to black, at least in age 11 

1 1. Fertile surface tan to brown, yellow-brown, or olive-brown (but may blacken in age) . . . . 12 

l L Fertile surface dark brown lo black, even w hen young 13 

12. Exterior (underside of cup) wiih sparse brown hairs; stalk usually ribbed or appeanng 

“gathered*' (see Aieuria & Allies, p. 833) 

12. Underside black or nearly so; not as above . . . Piectania melmm (see P. nannfeidtii t p. 830) 

13. F run j ng bod y u rn-s haped to d ce ply c u p-shaped , 4- 1 2 cm high a nd 3- 1 G c m broad ; f o u nd mat n ly 

on hardwood sticks and logs in eastern North America (also reported from Alaska) ....... 

Urttula c rater tam &. others, p. 829 

13. Not as above; fruiting body shallowly cup-shaped or smaller than above; widespread . . 14 

14. Stalk 2-6 cm long, 2-4 mm thick, not ribbed; fruiting under mountain tomlers in the spring, 

when or shortly after the snow melts Plectania nannfeidtii 6 l others, p. 830 

14. Not with above features 15 


Sarc osonul mexicana. Specimen on right has been sliced open to show the thickly gplatinous interior. 
Specimen on lefl shows the w rink led black ish exterior. 

15, Stalk well-developed, 2-5 (7) mm thick; cup fleshy or fragile, exterior of cup iackmg orangish 
granules; spores with one large central oil droplet . , . (see Hetvetla, p. 805) 

15. N ot as above; fruiting bod y t ou g h , n ot b rea k i ng easi ly ; sta 1 k usua 1 ly present as a na rr o w ed base 

beneath cup; exterior usually black, sometimes with orangish granules 

......... Ptecttmm melastoma, p, 829 

16. Fruiting body small and sha llowly cup-s haped to dischkc, usually les s tha n l cm broad; usually 

found on ground in association with a minute orange cup fungus called Byssonectria 

aggregata ftanrifeldtieUa aggregata 

E 6. Not as above 17 

17. Found on burnt ground or in d ung. or if not, then flesh fragile 18 

17. N ot as above, flesh usually tough Plectania melastoma & ot hers, p. 829 

IS. Fruiting body small to minute; found on dung or bumt ground, sometimes in swarms ..... 
(sce A leurw & Allies, p, 833) 

18. Fruiting body usually larger than I cm broad, found on ground or in scorched areas but not in 

dung ...... (s ecPeziia &. Allies, p, 8 18) 

Sarcosoma mexicana (Starving Man’s Licorice; Giant Gel Cup) 

FRUITING BODY 5-10 (20) cm broad and 3-10 (15) cm high, rubbery, sometimes eup- 
s haped but more often more or less top-shaped (i.e., with a narrowed base and broader, 
flattened to slightly concave **cap"); margin often lobed. Fertile fupper) surfacc black or 
so me time s dark brown. Exterior dark gray to black, finely vclvety (cspecially above), 
usually na rro wed belo w to form a thick “stalk** wh ich is often deeply wrinkled or H bbed or 
has large pockets. Flesh finten or of fruiting body) a thick, waiery-gelatinous mass, clear 
gray to black or brownish. STALK usually present as a narrowed base {sec above). 
SPORES 23-34 « 10-14 microns, clliptieal to somewhat sa ti sage-s haped, smooth, with 
one to three oil d ro plets, 

HABIT AT: Solitary to gregarious or clustered on rotting wood orduff under conifers; 
fruiting in the late winter, spring, summer, and earty fali. It is known only from western 
North America and Mexico, and has been charactcrized as “rare." Høwcver, it is some- 
times very commøn (along with S. latahensis — seecomments) in the mountains of Oregon 
and northern CaUforniaduring the morel season(Mayand June)orshortly afierthesnow 
melts. I have not scen it in our area, but 5. iatahemis occurs occasionally. 

EDIBILITY: Unknown. As itscommonname implies, you would really have to be hungry 
to be tempted by it. 

COMMENTS: Originally known as Butgaria mexicana, this is one of my fif ty ‘Tive 
favorite fleshy f ungal fructifieations." Us black color, thickly gelatinous flesh {best seen 
by slicing it open lengthwise as shown in above photo), and growth with conifers make it 
virtually unmistakable. It is mueh large rthan‘*Poor Man’s Licorice* 1 (Bulgar ia mquinam)^ 
and isassociated with conifers rat her t han hard w ood s (at least in my experience). S. la ta - 
hensis is a similar but slightly smaller (2-7.5 cm broad), purple-brown to black species 
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Sarcosoma taiahensis(sez commcnts under S. mexicana , which rescmbJes it very closely). Sperimens 
cm right and lefl are being viewed from the top; those in center, from ihe side (the one at the bottorn 
has been sliced o pen to show the gelatinous flesh). 

that is common under western cenifers, parlicularly al higher elevations. Ils Hesh is 
gelaiinous when young but often becomes tougher and less gelatinous in age, plus its 
spores lack oil dropleis at maturity* Another species, S, gtobosum, may occur in the West 
but is mueh more common in eastern North America. It is massive, black, and gelatinous 
like S- mexkana , bul its water-and-gel-filled base is very broad (not tapered) and may 
“leak" when col leeted! 

Urnula craterium (Crater Cup; DeviFs Urn) 

FRUITINC BODY 4-12 cm high and 3-6(10) cm broad, usually um-shaped (i.e., with a 
narro wed base or stalk); upper portion at firsi closed, then opening to form a deep cup or 
“urn"; margin remaining ineurved for some time, usually scalloped, sometimes torn al 
maturity. Fertile (inner) surface smooth orscurfy, dark brown to black. Exterior variable 
in colon duli pinkish-gray to dark brown and scurfy at First, often smoother and blacker 
in age. Flesh tough and Fibrous or leathery, black or very dark. STALK 2-4 cm long, 
5-10 mm thick, continuous with and colored like exterior of cup, or darker, usually with 
a patch of dark brown to black mycelial hairs emanating from the base. SPORES 
24-36 * 10-15 microm, elliptical to spindle-shaped, smooth. 

HABITAT: Solitary or more often in gro ups or c lusters on ornear rotting hardwood sticks 
and logs (ihe wood often bu ned); common in eastern North America in the spring. 

EDIBIL1TY: Too tough to be worth ealing, 

COMMENTS: This dark brown to black um-shaped fungus is one of the First fungi to 
appear each spring in the hardwood forests of eastern North America. It differs front 
Pleetania melas toma by its deeper cup and betler developed stalk, but the two species 
might just as well be merged into one genus. I can find no record of it from the west coast, 
but a similar species, V. hiematis, has been found in Alberta and Alaska. It might con- 
ceivably be mistaken fora CratereUus, but the growth in the spring plus the fertile upper 
or inner (rather than lower or outer) surface and slightly different shape distinguish it. 

Pleetania melastoma (Black Cup Fungus) 

FRHITINC BODY 1-2.5 cm broad and 1-3 (4) cm high; at firsi nearly round (or with a 
stemlike base), then opening slowly at the top and eventually becoming more or less cup- 
shaped, margin usually remaining ineurved for a long lime but sometimes splitting in 
places. Fertile (upper or inner) surface smooth or sometimes with veinlike markings when 


Pteaania melmioma, This small black cup fungus can be recognized by ils color, tough texturc, 
and frequemly wrinkled underside. Note how young specimens (right) are nearly cl osed at ihc top. 

dry, often ghstening when wet, black or deep brownish-black. Exterior tough (but with 
a semi-gelatinous inner layer when wet), minutely hairy, strongly wrinkled or vemed, 
black, but of len with a rusty-orange tinge near thc margin from the presence of minute 
orange granules. Flesh lough or cartilagmous, not brittle, STALK abscnt or present as 
a short, stout, narro wed base, cominuous with and colored like exterior of cup, the base 
often with wiry black mycetial threads ihat extend into the substrate. SPORES 20-28 
* 8-12 microns, clliptical orspindle-shaped, smooth, with oil droplets when immature. 

HABITAT: Sol i ta ry or more often in small groups or cl us ters on decaytng sticks and 
other debris of both hardwoods and conifers; widely distributed and not uncommon, but 
easily overlooked, fruiting mainly in the spring. In our area this species or something very 
similar(see c omment s) occurs under oak in the late winter and early spring. I usually find 
it when fm foraging for Craterellm comucopioides, perhaps becatise both are black. 
EDI BI LITY: Unknown, 

COMMENTS: The black color, wrinkled exterior (or underside), small size, and tough 
texture are the principal f ield marks of this attractive cup fungus. The typical form with 
rusty-orange granules usually grows under conifers. Our local oak-loving version usually 
lacks visible granules, but orange granules can be seen under the microscope. Bulgaria 
melastoma is an older name for it. Two very similar black cup fungi with little or no stalk 
and no orange granules are also worth mentioning: P. mi Heri has a stcllate margin (i.e., 
with s tarlike points) and elliptical spores, whtle P. f- Pseudoplectania } nigrella has rourid 
spores. Both usually occur under conifers. See also Urnula t raierium, which has a larger, 
deeper (urnlike) fruiting body. 

Plectania nannfeldtii (Black Snow bank Cup Fungus) 

FRUITING BODY consisling of a shallow cup mounted on a well-developed, siender 
stalk. Cup 0.5-2 (3) cm broad, the margin at first ineurved. Fertile (inner or upper) surface 
smooth, black. Exterior also blackish but delicately hairy. Flesh black, rather tough or 
cartilaginous. STALK always present and typically rather longand siender, 2-6cmiong, 
2-4 mm thiek, more or less equal, not ribbed, black, often with black mycelium at base. 
SPORES 21-30 (35) * 10-14 microns, elliptical, smooth or slightly roughened, without 
oil droplets. 

HABIT AT: Solitary to gregarious in duf f and debris or on buried or rotten wood under 
conifers (particularly fir and spruce); fruiting in the spring shortly after the snow melts 
or even developing under the snow. It is known only from western North America and is 
fairly common at higher elevations (but easily overlookcd). I have not seen it in our area. 

EDIB1UTY: Unknown. 

COMJVIENTS: This attractive black cup fungus can be distinguished in the field by ils 
color, small size, well-developed stalk, and growth in the spring under conifers. Helvella 


Plet tania narmfeldtii. This small black cup fungus has a long thin stalk and often grows near snow. 

i orium {see eommenis under H. macropus) is somewhat similar but larger, not as tough, 
and often shows ribs on the s talk, P* (-Pseudoplectania) meiaena also grows in the spring 
under eonifers, but is slightly larger and has a yellow-brown to oiive-brown cap or cup 
when young(but blackcns in age) and a short or long slalk. For species with little or no 
staJk, see Plectania melastoma. 


OTIDEA 


Mcdium-sized. mostly tcrrestriaJ fungi. FRU 11 [NG BODY usuatty er eet or semi-ereel (oflen 
stand i ng on ont cm! |. usutiiiy lopsided and open or dit on t>ne side. sornttimes shaped tikeurahhit's 
ear. at other limes morecuptikø. Fertile (inncr)suf face va riolisly colored , usually smooth. Exteiior 
smtKilh or scurfy but not usually hsiry hieshusuady rather hritde, not gelaiinou.'t. STALK abienl 
or present as a short, thick base. SPORES clliptical, smuoth, usuallv with two oil droplcts. Asci 
Iming Inside ur upper sur face of Ir lim mg body. typicaJJy 8-spored, operculøie, tips not amyJoid, 


THIS is a small but common group of lopsided or earlike cup eungi. The fruiting bodies 
arc usually erect (i.e., they stand on end) and slit down one side, and often occur in groups 
or contorted clusters. Many ot her cup fungi can bc open on one side or lopsided, but Otidea 
is the only common genus thal is c omisten fly slit or lopsided and erect or semi-erecL 
The dozen or so North American Otideas are di ffere ntiated primarily on microscopic 
characters, but can be di vid ed into two groups based on the ir shape, One group has an 
elongated, erect, rabbit-ear-like fruiting body; the other is more open and cupli ke and 
often truncate (chopped off) at the top. To avoid otidealogical debate, only one species 
from each group is de ser i bed here. Ot idea bdongs lo the Pyronemataccae. 

Key to Otidea 

1 . Frui ti ng bod ies a risi ng i n g ro ups or cl usters f ro m an u nd e rground “t uber" (sc leroti utn) , sha ped 

more or les s like rabbi 1 an, 5- 15 cm ta 11; fertile finner) s ur face orange to pinkish lo reddish- 
brown, often blackening in age; exterior dark brown to blackish; found under hardwoods in 
castcrn North America, usually in the summer; rare, bul oflen oeeurring in spectacular 
numbers when it fruils Wyrmea americana 

L Nol as a bove; fruiting bodies not arising from an undergro und “tuber" 2 

2. Fruhing body bright yellow lo orange but usually devdoping dark bluish or greenish stains; 

found main ly m spring under n o ri her n and mou main eonifers {sttCaloscyphaf algens, p.837) 

2. Not as above * <. , 3 

3. Fertile finner) surfacc of fruiting body pale yellow to orange, ochraceous, or pinkish ..... 4 

3. Fertile surface predominantly tan to brown, sorrtetjmes with bnghter areas 7 
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PEZIZACEAE & ALL1ES 


4 Fruiting body pale lo bright yelløw, usually with a truncate {broad, flattened) apex . 

O, concinna & O. eanthareila (see O. onot U a, below) 

4. Nol as above 5 

5. Fertile surface bright orange; underside usually whiush; fruiting bodies only sometimes lop- 

sided or siil down one side (particularly when dustered) (see Aleuria & Allies, p. B33) 

5. Not as above 6 

6, Fertile surface duli orange to yellowish or tinged pinkish . . O. onotica, below 

6. Fertile surface yellowish, the extenor usually brownish . , O . teporim (see O. onotica ; below) 

7. Fruiting bodies typically dongated and erect (standing on end like rabbit ears) . , 8 

7. Fruiting bodies typically broad e ned and flattened somewhat on top (iruncate) or cuplike or 

distorted (especially when dustered) i usually growing semi -erect 9 

8. Fertile surface yellowish-brown O. leportna (see CL onotica, below) 

8. Fertile surface usually de ep reddi sh-brown to vinaceous-brown 

. . . . . O. smithii& Hynncl/a silvicota ( see O, alutacea, below) 

9. Fruiting bodies often nearly round (sphenca J) when young and flattened m age, usually solitary 

or in small groups but not often elustered; tips of asci amyloid . (see Pezha & Allies, p. 8 IS) 

9. Not as above; fruiting bodies often elustered and distorted by mutual pressure, not normally 
flattqning out in age nor spherical when young, asci not amyloid O. alutacea & oihers, below 

Otidea alutacea ( Brown Clustered Ear Cup) 

FRUITING BODY 2-6 cm high and 2-4 cm broad, shape variable; usuallycup-shaped but 
lop-sided (the shorter side split lengthwise or open) and semi-erect, but often irregularly 
wavy or contorted when growing in dusters; apex often truncate when growing erect. 
Fertile surface (interiør) smøoth, tan or light brown to grayish-brown or brown, Extenor 
often slightly seurfy, pale to d ull brown (or yellowish in one variety). FJesh brittle. STA LK 
absent or present as a narrowed, whitish, downy base. SPORES 14-16 * 7-9 micro ns (or 
smaller in one variety), elliptical, smooth, typically with two oil d roplets. 

HABITAT: Scattered to de nsel y clustered in forest humus, usually under conifers; fairty 
common in western North America, In our area this species and ils look-alikes (see 
comments) is frequent in the fall and winter, particularly under Douglas-firand oak. 

EDIBIUTY: Unknown — betler chucked than ptucked. 

COMMENTS: The brownish eolor, lopsided fruiting bodies that are often contorted, 
broadened at the apex, and split down one side, plus the tendency to grow indenseclusters 
are the distinguishing features of this und is ti ngu ished fungus. There are a number of 
similar brownish Otideas, induding: O. bufonia r dark brown, usually gro wing in clusters, 
O, rainierensis, found in the Pacific Northwest and normally not elustered; O ■ abiet ina, 
medium to dark brown and often cup-shaped* but with mueh larger spores ( 1 8-22 microns 
long); and O. grand is, brown but frequently with red dish-o range patches on the fertile 
surface and a thicker, more prominent stalk. There are also several brown Otideas with 
an dongated, erect, spoon-shaped to earlike (not truncate or cup-shaped) fruiting body 
like that of O. onotica. These include: O , smithii , deep reddish-brownto vinaceous-brown 
and fairly large (up to 8 cm high)* with a thick stalklike base, fa irly common under conifers 
in the Pacific Northwest and northern California; and Hyrwetla siivicofa (-O. auricuJa), 
a northern species that is colored like O smithii but has larger spores (22-25 microns long). 

Otidea onotica (Don key Ears) 

FRUITING BODY (3) 5-10 cm high and (2) 4-6 cm broad (more if completdy expanded); 
shape variable but usually spoon-shaped or li ke an dongated ear (standing erect on one 
end with one side open or slit); margin at First inrolled, but expanding somewhat in age. 
Fertile surface (interiør) smooth, ochraceous to duli orange to orangc-buff or yellowish, 
often with a pinkish or rosy tint when fresh. Extenor similarly colored but without a 




Left: Ot idea aiutacea . rat her pale (tan) specimens, Note rather erect growth habit. Right: Of idea 
onotka . Note erect growth habit and also how the fruiting body is slit down to the base on one side 


pinkish tinge, often slightly scurfy. Flesh thin, pallid, brittle. STALK present as a whitish, 
narrowed, hairy or downy base that a rises from a lit ter- binding mycelium. SPORES 
12-14 « 6-8 microns, elliptical, smooth, with two oil droplets, Paraphyses (sterile cells) 
strongly hooked. 

HABITAT: Scattered or more often in groups or clusters under both hardwoods and 
conifers; widely distributed. In our area it fruits in the winter and spring, but is not as 
numerous as O. aiutacea. 

EDIBILITY: Edible according to søme, but one study revealed the presence of the toxin 
MMH, In other word s, it is betler chuc ked than plucked. 

COMMENTS: The erect growtb habit and eariike fruiting body plus the ochraceous or 
orangish to pinkish-tinged fertile surface separate this species from most other cup fungi. 
The a pe X of t he f ruiti ng b od y is n ot b road ty fla tte ned o r t r u nc a te a s is t y p ical of O. aiutacea . 
Other species: O . teporina (“Rabbit Fars”) hasa yellowish-brown interior and brownish 
ex tenor, but is otherwise quite similar. O . concinnu and O . carttharella are both pate 
to bnght yellow, but often have a brøadened or truncate apex. All of these species are 
widely distributed. For duller or browner Otideas, see comments under O. aiutacea. 


ALEURIA & Allies 


Monty xm nit i o minute fungi fa und on dung, soil. moss. wøod, foli&ge. and ashes, FRUM 1 NC 
QODY usuaily cup-shaped to disdik e {flat le ned) 01 cushion-shaped, often greganous, fertile 
fupper) surface often brighi ty tolored. usuaily smooth. Sterile sur face (unde irskle }ø/ten/uifr>-, but 
somenmes bald. flesh usuaiiy fragile, hut some times rot her tuugh. STALK ab se ni or present. 
SPORES ro und to ejliptical or e Ion galed, smooth or ro ug hened, with or wilhoul oil droplels, 
thick-walled when immature in Ascobolaceae, otherwise thin-walkd. Ase i lin mg upper surface 
of fruiting body, typically S^ipored, operculate, not amyloid; Ihin-wallcd in Pyrunemataceac 
and Asenbolaceae, thick-walled in Sarcoscyphaceae. 


THIS is a motley multitude of miniscule to medium-sized cup- and diselike fungi with 
non-amyloid, operculate asci and fragile to fairly tough but not gelatinous flesh. In 
co nt rast to Peziza , many of the species are brightly c o lo red, and those that aren’t are 
usually small. A few, such as the common orange peel fungus, Aleuria auran tia, are 
conspicuous, but most are so minute or mundane that only the most avid devotees of 
diminutiveness (see p. 224) will notice Ihem. 
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PEZIZACEA E & ALLIES 


Thcse cup fungi, Ukc others, grow in a wide range of habkats. Many digest d ung; othefs 
øccur m swarms on scorchcd earth and were among the first organismstocoloniz-e the ash~ 
covered wasteland around Mount St. Helens after that volcano erupted. Space permits 
dcscriptions of only a fcw species, nearly all of which belong tø the Pyronemataceaefnot 
to be confuscd with the Pyrcnomycetcs or flask fungi). Exccptions are the scarlet cup 
fungus, Sarcoscypha coccinea, and its relatives, which are plaeed in a separate fa mi ly T the 
Sarcoscyphaceae, becausc of their tougher texture and a number of microscopic dif- 
ferences. A third famil y* the Ascobolaceae, is only briefly mentioned hcrc. Most of its 
c o nst i tue nts arc mi nute, dark-spored du ug addicts of i nierest only to scatologists, asco- 
mycoløgists, students of Fungi 1 12B, and other assorted cccentrics who dcal with dung 
on a daily basis. 

Key to Aleuria & Allies 


I. Growing on dung or manure . . . 2 

1. Not as above ....... . - 3 


2 . Fruiting body typically at least 1 cm broad when mature, nearly round (sphcncal) when young 
becoming cup-shaped to nearly flat in age, yeUowish to brown, with out prominent hairs; 
asci with amyloid tips , . (see Peziza & Allies, p. 818) 

2. Not as above; fruiting bod) small or minuie, often with haks 

Chcdymenia cvprinaria & many Ot hers, p. 838 

3. Exterior (underside) of cup or disc clothed with brøwn to black hairs; margin often f linged 

with dark hairs also 4 

3. Not as above; exterior either hairless or with white or pale hairs 12 

4. Most or all of fruiting body immersed in the ground w ith only the top (mouth) show mg , 

making il look like a hole in the ground (see Geopora, p. 846) 

4. Not as above 5 

5. Fertile (upper or inner) surface yellow, orange, or red 6 

5. Fertile surface white to creamy, tan, gray, brown, etc 9 

6. Fruiting body small or minute, growing on burnt sod or charred wood 

Anihracobia metatoma & others (see Cheilymertiø coprinaria. p. 838) 

6. Not as above; growing in soil, humus, or on wood but not usu&lly in burned areas ....... 7 

7. Fruiting body tough or corky and thick-fleshed; fertile surface orange to red orsometimes ycl- 

Lowish; exterior dark brown to black; found in eastem North America Wotfma aarantiopsls 

7, Not as above 8 

8. U nderside of fruiting body with minute brown hatrs; teriilc surface bnght orange 

... Afelasiiza chatcri{ see St uteflinia scuteilata t p. 839) 

8. Underside of fruiting body with I airly obvious ha irs which fringe the margin like eyelashes; 

fertile surface bnght red to orange-red or orange .... Scuteliinia scutellata &. others, p. 839 

9. Fertile (upper or inner) surface white to grayish; stalk absent or rudimentary 10 

9. Fertile surface whnc to grayish, browmsh, or darker; stalk usually present (bul often short) 1 1 

10. Fruiting body typically 1-3 cm broad Humana hemispherica, p. 839 

10. Fruiting body typically less than 1 cm broad ...... 

Trichophaea boudi en & others (see Humana hemispherica, p. 839) 

j L Stalk ribbed, often short; fertile surface white to tan or brownish but not gray 

J uf nca semit ost a (see Hurnaria hemisphe rk q, p. 839) 

11. Stalk not ribbed, or il so t hen fertile surface grayish or blackish ...... (see H elvelfa, p. 805) 

12. Growing on recent ly fallen branches or fohage of conifers; fruiting body small or mmiscule, 

stalkless, often brighlly colored; asci opcrculate 

Pithya vuigaris & ot hers (see Sarcoscyphc i coccmea> p. 836) 


12. Not as above . 13 

1 3. Feri ile ( up per or i n ner) s u rfaoe b right red to sca rle t ; exte ri or usua 1 ly whitish or wi th w hite hairs; 

usually growing on wood or buried sticks 14 

13. Not as above 16 

14. Fruiting body very small (less than 1 cm broad); exterior oi cup with Jong hairs 15 


14. Fruiting btxJy larger and; or hairs on exterior short . . Sarcoscypha cocdrteaSc others, p. 836 
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15, 


15. 

16, 

16, 

17. 

17. 

18 , 

18. 

19. 

19. 

20 . 
20 , 

21 

21 . 

22 . 

22 . 

23, 

23. 

24. 

24. 

25. 

25. 

26. 

26. 

27. 

27. 

28. 

28. 

29. 

29. 

30. 

30. 

31. 

31. 

32. 

32. 

33. 

33. 

34. 
34. 


Fruiling body arismg from an clongated rootlike struct ure (se veral often ai ising together from 

the sa me "root") Microstoma protacta ( see Sarcoscypha coccinea, p. 836) 

Nol as above Mkrostonw floccosa (see Sarcoscypha coccinea, p. 836) 

F ru iti ng body ye lio w to o ra nge but soo n de ve lopi ng da r k blui sh lo greeni sh o r o 1 1 ve stai ns; f o u nd 
under northern and mou ntam com fers in spring and early summer Catoscypha fulgens, p. 837 
Nol as above (but fru i ting body may be yellow or orange) 17 

Fruiting body brigh: yellow, minutefless than 5 mm broad), occurringinswarms on wood; asci 

inoperculate (without "lids") - - (^e Hriotiales, p. 865) 

Not as above , 1 S 

Fruidng body minute (1-6 rum broad) and disclike to cushion-shaped ; growing mainly in burned 

areas, often in swarms or masses J9 

Not as above; either larger or distmctly cuplike or consistently growing in other habita ts 20 

Fertile (upper or inner) surface orange to yeliow-orange to reddish 

Py ro nem a ømphalodes & others (see Cheilymenia cøprinaria, p. 838) 

Not as above; fertile surface usuaJiy dark er ■ — 

A $co botu i carbønarius & others (see Cheilymenia cophmria, p. 838) 


Fertile (upper or inner) surface brighi orange to yellow-orange 21 

Not as above ( bui fertile surface may have a duil yeliowish or pak orange ti nge) 23 

Stalk absent or rudimentary; very common Aleuria aurantia, p. 837 

Stalk present, at kast in many specimens 22 

Fertile surface bright orange to brigh t yellow-orange Aleuria rhenana & others. p. 836 

Fertile surface pale orange to pale or dingy yeliowish Geapyxis vukanalis , p. 840 

Growing in recently burned areas 24 

Not as above * . . * - 26 


Fertile surface pmk to reddish; stalk absent or rudimentary 

Tarzetta røsea (see Geapyxis vukanalis, p. 840) 

Not as above; fertile surface differently colorcd (including brick-red) 25 

Fertile surface more or less brick-red ... Geopyxis carbormria (see G. yulcanaiis, p. 840) 
Nol as above . 26 


Fruiting body turquoise to blue-green or al kast tmged those coiørs; found on wood 
, . (see Helotiales, p. 865) 


Nol as above; differently colored 


27 


Fruiting body w r ith a stalk that arises from a swollen luberlike structure (seler otium) immersed 

in the subsirate; asci inoperculate (see Helotiales, p. 865) 

Not as above . . * ► ■ 28 


Fruiting body very small (typically less ihan 7 mm broad); stalk when present very t hin; often 
found on li ving plant paris (leaves, slems, etc,); asci inoperculate (see Hd oti al es, p 865) 
Not as above; u s ua] ly found on ground or dead wood; asci opereuiate (wilh "lids") 29 

Fruiling body lough or leathery, the flesh very thm; exterior usually wilh white or graybh 

hairs ; com monond ead ha rd wood s \ ie fes, b ran c hes , eic ; spo res borne o n basid i a 

(see Stereaceae & Alli es, p. 604) 

Not as above 30 

Fertile surface pak orange to pak or dingy yeliowish, fruiling body usually less than 1 .5 cm 
broad Geopyxis vukanalis & others, p 840 


Not as above; le rtik surface gray ish-tan to tan or bro wn and or fruiling body larger .... 31 

Stalk present (at kast in most specimens) 32 

Stalk absent or rudimentary - — ■ 34 


Exterior of cup and uppet stalk usually hairy or densely scurfy when fresh; fertik surface 

often dark; stalk wdbdcveioped though sometimes short (see Helvella , p. 805) 

N ot ås above 33 

Fruiting body 1 -3 cm broad Tarzetta catirms (see Geopyxis vukanalis, p. 840) 

Fruiting body typically 1 ,5 cm broad or kss Tarzetta cupukxris{s.te Geapyxis vuk artal is „ p.840) 

Fertile surface dark brown to blackish; fruiting body usually saucer-shaped or disclike (flat) 

in age, tips of asci amyloid . . , (see Petita & Alties, p. 818) 

Fertile surface brown to yeliowish; tips of asci not amyloid . . 

Tarzetta branca (see Geopyxis vukanalis. p, 840) 
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Sarcoscypha coccinea (Scarlet Cup Fungus) Color Plate 210 

FRUIT1NG BODY 2-5 (6) cm broad whcn mature, more or less cup-shaped, the margin 
usually incurved, often ta tte red in olå age. Fertile (inner or upper) surfaee bright red to 
scarlet, sometimes fading to reddish-orange in age, smooth. Exterior whitish, covered 
with minute hairs. Flesh thin but not panicularly brittle. STALK absent or more often 
present, up lo 4 cm long, 3-7 mm thick; minutely hairy and white, tapered downward. 
SPORES 24-40 * 10-14 microns, elliptical, smooth. 

HABITAT; Solitary or in groups on buried or fallen hard wood slicks or branches; widely 
dislributed and fairly common in the winter and early spring (or late fali in some regions). 
In our area I have fo und it in abundance in a riparia n wood land composed of willow, 
alder, buckeye, and cottonwood. 

EDIBILITY: Said to be ed i ble; I haven't tried it, 

COMMENTS: Fomerly known as Pieclania coccinea, this beautiful cold weathercup 
fungus iseasily told by its bright red fert ile surfaee. The marginofthecup is not fringed with 
dark hairs as in Sc utclhnia scutellata, and the exterior or underside is whitish. The length 
of the stem seems to depend partly on how deep its food source (stick) is buried. Other 
species: S. occidentalis isasimilarbutsmaller(upio 1.5 cm broad) eastern species with 
a wcll-developcd (1-4 cm long) stalk and smaller spores. Microstoma f-Anlhopezka, 
Sarcoscypha) /loccosa is a minute (up to 1,5 cm high and 1 cm broad) brighi red species 
whose exterior is clothed with long white hairs. It is fairly common on downed sticks in 
eastern North America, but I have not seen it in the West. Microstoma protacta (^Plectania 
hiemalis) is somewhat s i milar to Af. /loccosa, but its stalk ar ises from a hard, el on gated 
rootlike structure and is often branched above, giving rise to up to a dozen bright red 
cups. It is widely dislributed but rather rare. Several closely related genera of bright red 
to orange or pink cup fungi occur in the tropics, including Cookeina and Phillipsia, 
with striaie or banded spores. Finally, there are several small stalklcss, dischke species 
that grow on the recently fallen branches or foliage of eonifers. These species include: 
Pithya vulgaris, yellow to orange or reddish-orange, semi-gdatinous, and up to 1 cm 
broad, usually found in the spring on branches of Tir and other conifers; P. cupressina, 
si milar but not gela tin o us, found on c ed ar or cypress; and PseudopithyeUa mimscula, 
a min ise ule (1-2 mm) scarlei species. 

A ieuria rhenana (Stalked Orange Peel Fungus) Color Plate 209 

FRUIT1NG BODY 1-2 cm broad, cup-shaped with astalk.. Fertile (inner or up per) surfaee 
bnght orange to yellow -orange, smooth. Exterior white or whitish and minutely hairy or 
downy, Flesh thin, brittle. STALK present, 1-3 cm long, 2-5 mm thick, slendcr, cqual or 
tapered downward, colared like the exterior; base often arising from a dense massof white 
mycelium that may bind several stalks together. SPORES 20-23 * 11-13 microns, ellip- 

A ieuria rhenana is a small orange or ye llo w-o range cup fungus with a wdl-developed stalk. It often 
grows in dusters, as shown here (at left) and in the color plate. 
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tical, coarsely reticulate at maturity. 

HABITAT: Gregarious, often in small clusters, on ground or moss in woods (usualiy 
under conifers); wide ly dist ri buted but infrequent. I have found it o nly twice — in Mt. 
Rainier National Park in Washington* in September, and nearSan Franeisco in Januaiy. 

EDIB1UTY: P resuma bly consumable, but much too small and rare to be of value. 

CQMMENTS: This petite cup fungus is the same color as its cosmopolitan cousin, A . 
aurantia, but is much rarer and usualiy smaller, possesses a stalk, and likes to grow in 
dainty cl us ters (see color plate). Leucoscypha (-NeottielIa $ A le ur in) rutilans is a s tmil ar 
moss-inhabiting species with slightly larger spores and longer hairs on ils underside, 

Aleuria aurantia (Orange Peel Fungus) Color Plate 208 

FR ETTING BODY 1-10 cm broad, sometimes nearly round at first but soon becoming 
cup-shaped to sauccr-shaped to flattened or w^vy, or sometimes irregularly contorted 
(especially if clustered), Fertile (upper or inner) surface bright orange to golden-orange, 
fading somcwhat in age, more or less smooth; margin o ften wavy or lobed. Ex tenor 
(underside) pal I id or at least paler, smooth orminutelydowny. Flcshthin,bnttleorfragile. 
STALK absent or rudimentary. SPORES 1 8-24 * 9-1 i microns, elliptical, coarsely 
reticulate or rid ged at maturity, typically with two oil droplets. 

HABIT AT: Scattered to gregarious or tn fused clusters on ground, fruiting mainly in the 
fali and winter in our area; widely distributed and very common, It seems to prefer bare 
soil or sand along roads, paths, landslides, etc., but also grows in grass or moss. 

EDIBILITY; Ediblc and highly rated by one authority, but bland according to others. 
One of my collcagucs uses it raw in salads, but it is so thin-fleshed and fragile that it hardly 
seems worth the trouble to collect it, 

COMMENTS: The orange peel fungus is most likely to be mistaken for one of the old 
orange peels that frequently litter our woods and roadsides. It is much more fragile, how- 
ever, and less common, Its size and shapc vary considerably depending on environmenial 
conditions, but the “aleuring" bright orange color and absence of a stalk are constant 
Some species of Otidea are orangish, but have a more erect rather than prostratc growth 
habit, while A. rhenana is smaller and has a stalk. A variety of A . aurantia with smaller 
spores (13-15 microns long) oceurs in our area. See also Melastim cha teri (under Scutel- 
linta scutellata), a somcwhat similar but smaller species with brown hairs on its exterior. 

Caloscypha fulgens Color Plate 211 

(Snowbank Orange Peel Fungus) 

FRUITING BODY 1-4 (6) cm broad, sometimes nearly spherical when young but be- 
coming cup-shaped or flatter in age, sometimes slit down one side and appearing lop- 
sided; margin inrolled when young. Fertile (upper or inner) surface smooth or slightly 
wrmkled, bright yellow-orangc to orange, sometimes with dark bluish to olive -green 
stains. Exterior hairless, colored like interior but usualiy with more pronounced blue or 
greenish stains, especially toward margin. Flesh thin, brittle. STALK absent or present 
only as a short, narrowed whitish base. SPORES 6-8 microns* round, smooth, 

HABITAT: Scattered to gregarious or clustered in damp soil or duff under conifers, 
fruiting in the spring and early summer shortly after the snow melts, widely distributed, 
but especially common in the mountains of western North America. It is one of theeharae- 
te ristic spring mushrooms of the Sierra Nevada, Cascades* and Rocky Mountains, 

EDIBILITY: 1 can find no information on it. 
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COMMENTS: The yel lo w-o range color and dark blue or grcenish stains that make it 
look like a moldy orange peel are the hallmarks of this springume cup fungus. The my- 
celium apparently parasitizes the seeds of conifers (mainly spruce and Hr) and dusters 
of fruiting bodies often arise where squirrels stash theirseed-containingcones. An albino 
form of this species with bluish stat ns has been found in Idaho. 

Cheilymenia coprinaria (Eyelash Dung Cup) 

FRUITING RGDV (l) 3~7 ( 10) mm broad, at first dosed but soon opening to become 
shallowly cup-shaped to disclike or somewhat cushion-shaped. Fertile (upper) surface 
orange to pale orange becoming yelJow or brownish in age, smooth; margin fnnged wilh 
minute dark brown hairs, often wavy, Exterior (underside) paler, aisodothed with dark 
hairs. Fiesh thin, STALK absent. SPORES (14) 17-22 (25) * 8-12 microns, elliptical, 
smooth, without oil dmplets. 

HA BIT AT: Solitary to densely gregarious on dung and manureorcompost,etc.; fruiting 
in wet weather, cosmopolitan (along with ils n urne rous loøk-aiikes) but seldorn noticed 
because of its small size, 

EDIBILITV: Who knows? Whocares? 

COMMENTS: This species is one of several small, d ifficul l -to-dis ti ngu i sh, d ungdo ving 
cup fungi. AUhough the hairs on the exterior are quite conspicuous, in the words of one 
specialist, “they may be overlooked in the field, where the nature of the substrate dis- 
courages ciose scrutiny, H Similar yellow lo orange dung-lovers include: C. thekboides, 
with paler hairs (sometimes also growing on soil, humus, or “spent hops* 4 ), C. stercoreu, 
with b ranched dark brown hairs; Coprobia granukta, minute (1-2 mm), orange, and hair- 
less. Several similar disclike to cushionlike species occur in burned areas, often in vast 
numbers, or in the heated (sterilized) soil in greenhouses. These include: Anthracobia 
macrocystis, with a reddish fertile surface and brown ha irs on its exterior; A meialoma, 
wilh a yellowish-brown to ochre-orange fertile surface and brown hairs on its exterior; 
Irichophaea ahundans, minute and whitish with pale brown hairs, growing on plaster as 
well as burnt ground; Pyronema omphalodes, very common in confluent masses, with a 
pale orange to reddish-orange, minute (1-3 mm), hairless fruiting body and eliiptical 
sores \Puivinuia carbonaria, also minute and pale to bright orange and hairless, but with 
ro und spores; and Pulvinula archeri, similar to the previous species but with smaller 
(7-9 microns), round spores. Also worlh mentioning is Åscoboius, which usually has 
a minute dark (greenis h to dark brown or black), disclike fruiting body. Most of its 
species grow r on dung, but one, A carbonarius, grows in swarms on burnt ground. For 
small cup fungi thai do not grow in dung or burned areas, see Stutellinia scutellata, and 
for larger and more deeply cup-shaped, ash-loving or terrestrial species, see Geopyxis 
vuteanaiis, Better yel, go get s orne exercise? 

Cheilymenia coprinaria in its favorite milieu a *'road apple" (piece of horse dung). Note small size, 
disclike fruiting body, and the long hairs or bristles protruding from its margin. 



Scuteiimiasi ute Ha ta typicaJly grows in groups (lefl) and is easily recognized by ils orange to red color 
a nd t he dark ha i rs i hal fri nge i t s ma rgi r i ( ri ghf ) t ' nfort unat eiy , t he ha i rs d o n o t s h o w up as w e t Li n t hese 
black-aud- whites as they do in Ihe original color photograpiis. (Ray Cipson. Dan Harper) 

Scutellinia scutellata (Eyelash Pixie Cup) 

FRUITING BOD V 0,2- 1.5 cm broad, at first nearly round (spherical), but soon opening 
to form a shallowcup and eventually disctike (fiattened). Fertile (upper) surfacc smooth, 
bright red to scarlet to orange (or rarely paler with a pinkish cast); margin conspicuously 
ciliate (fri nged with dark brown or blackish hairs up to 1 mm long) Exterior (underside) 
also dothed with dark hatrs. Flesh very thin, STALK abseni. SPORES (15) 17-19 (23) 

* (9) 11-14(17) microns, elliplicah minutely warted. with one or more oildroplcts. 

liABITAT: Gregarious on rotten wood or damp soil (or occasionally on asheji, wet leaves, 
or conks); widely distributed and commom but easily overlooked because of its smalt size. 
In ourarea tt fruits in the winter and spring. 

EDIB1LITY; Unknown, but mueh too puny to be of importance. 

COMMENTS: This is another easily-recognized cup fungus. The bright red to orange 
fertile surfacc and ciliate (eyelash-like) margin are good field characters. S . umbrarum 
is a very similar, widespread, terrestriai species with a slightly larger fruiting body (up to 2 
cm broad), larger spores, and shorter, less conspicuous hairs. S erinaceus is also similar, 
but is orange to yellow and smaller (2-5 mm broad), has smooth spores, and grows on 
wood. Cheilymeniaerucipila is a minute ( 1 -4 mm) orange to orange-red, terrestriai species 
with paler, shorter hairs and smooth spores that lack oild roplets. Lamprospora species are 
minute and hair less. Finally there is Meiastiza chateri f a bright orange terrestriai species 
that is 0.5-2 cm broad and has minute brow n hairs on its exterior, especially ncar the mar- 
gin. For similar dung- and ash-lovers, scc eomments under CheUymenia coprinaria . 

Humana hemispherica ( H airy Fa iry Cup) 

FRUITING BODY 1-3 cm broad, at first nearly round (spherical), grad ually opening up 
to become cup-shaped. Fertile surfacc (interior) white or whitish to grayish, smooth; 
margin fri nged with brown hairs. Exterior densely dothed with si i ff brown hairs, Flesh 
thin. STAEK absent or present only as a ratherabruptly narrowed base, SPORES 20-24 

* 10-12 microns, elliptical, smoot h or minutely warted, with 2 or sometimes 3 oil d roplets, 

HABIT AT: Solitary, scattered, or in groups on ground or occasionally rotten wood; 
widely distributed and fairly common under both hardwoods and conifers, usually 
fruiting in the summer and fait. I have yet to find il in our area, but il may well occur, 

E DIBI LITY: Who knows? Whocares? Do you? 

COMMENTS: The combination of pallid fertile surfacc and brown hairy exterior make 
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this an easy cup fungus to recogmz_e. Jaf nea semit ostaisa larger(2-5cm broad) species with 
a creamy-w h itc lo tan or brown interior, a brown exteriorclothed with scattered soft brown 
hairs, plus a short ribbed stalk; it is fa irly com mon in eastem North America. Other hairy 
species: Trichophaea boudieri and T. buliata have a pale gray to whitish interior and 
brown hairy exterior, but are much smaller (1*6 mm broad) and grow on wet soil under 
conifers; T . abundans is a minute whitish species that grows in burned areas. For more 
eolorful hairy or cihate species, see Scutellinia scuteHata and Cheilymenia coprimria. 

Geopyxis vulcanalis (Vulcan Pude Cup) 

FRUITING BODY 0.3-1 (2) cm broad, nearly round (spherical) when young, becoming 
deeply cup-shaped and then often flattening out in age. Fertile (upper or inner) surface 
smooth, pale orange to pale or dingy yellowish, the margin usually fmely scalloped. Ex- 
terior paler or whitish, usually powdery or downy when young but often entirely smooth 
in age. Flesh thin, fragile. STAEK usually present, up to 5 mm longand 1-3 mm thick, 
sometimes so shori as lo be practically absent, equal or tapered downward, colored like 
exterior of cup. SPORES 14-21 * 8-1 1 microns, elliptieal, smooth, without oil droplets. 

HABIT AT: Scattered to densely gregarious in duff or moss under conifers, or in bumed 
areas; w r idely distributed. I have seen large fruitings locally in the fail, winter, and spring. 

ED1R1LITY; Unknown* but much too puny to be of value. 

COMMENTS: This pixieish cup fungus and itscloserelaiivesareeasilytold by their small, 
deeply cup-shaped (at least when young) fruiting body that often has a fmely scalloped 
margin. In G. vulcanalis a short stalk is usually present, but in s orne of the other species 
(sce below) it is lacking. G, carhonaria is a s i milar species that grows on ly in burned areas. 
It has a brick-red fertile surface and normally remains cup-shaped rather than expan ding. 
Tarzetta species closely resemble Geopyxis in size and appearance, but as currently de- 
fined, have spores with two prominent oil droplets. Their ranks include: Tarzetta cupu- 
laris , widespread under conifers, in moss, on burnt ground, etc., which resembles a 
miniature goblel with ils dainty stalk and grayish-tan to tan or brownish cup; T. rosea , 
fo und in burned areas, with a pink to reddish cup and little or no stalk; and two somewhat 
larger (1-3 cm broad), yellowish to brownish, w ood land species: T, bronca of eastem 
North America, with little or no stalk, and T. catinus , widespread (indudingCalifomia), 
with a stalk. Most of these species have a scalloped margin or “hp** as in G. vulcanalis, and 
were originally placed in Geopyxis, Pustularia, and/ or Peziza, 

Geopyxis xuhanahs. Note small size, gregarious nature, and the small stalk below the cup which is 
often covered by dirt (visible in specimen at top). 
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TRUFFLES are seid om seen because they grow underground** Most of them look like 
tiny potatoes or rocks, but reveal a system of canals, veins, and / or cavities when shced 
open. T hey are likely to be confused only with the aptly named false truffles (Hymeno- 
gastrales), which also grow underground but bear their spores on basidia rather than in 
asci and typically have a mmutely chambered rather than marbled,channdled, or hollow 
interior. (Fora more detailed comparison, see footnote at bottom of p, 844.) 

The truffles are thought to be cup fungi which have gone underground. The evolutiona ry’ 
pathway leading from a cup fungus to a truffle is exquisitely il Just rated by the genus Geo- 
pora. Some Geopoi as arc t ruf flc-li kc a nd subtcrranean , whi le others are c u ph ke and part ly 
exposed(i e., hollow with a large mouth atground level that opens to the air as shown on 
p. 935). Somc of the underground Geoporas are also hollow, but the mouth is oriented 
rand omly (at the side, bottom, etc,) and ot hers have become gieat ly infolded so that the 
inieriorischannelled orchambcrcdfsee photo on p.847)ratherthan hollow. The infolding 
of the tissue is advantageous bccause it greatly incs cases the surface area for producing 
spores (the spore-bearing asci line the canals or chambers inside the fruiting body), in 
the “true” truffles (e v g,, Tuber), this trend is carried to its logical extreme — the interior 
of the fruiting body is marbled but solid (il presumably evolved through the fusing or 
merging of folded lissue) and the asci are imbedded rand omly in the tissue rather than 
iimng the canals or chambers. 

As might be expected, truffles ex hibit se ve ral other special adaptations to their under- 
ground lifestyie. In Geopora the spores are foreibly discharged as in the cup fungi, but 
other truffles have lost the a bil i ty and necessity — to discharge them because they do not 
depend on the wind for spore dis persal. Instead, their spores are spread by various truffle- 
eating animals (rodents, deer T pigs, insects, slugs, etc,) The spores pass through the ani- 
mals’ digestive systems unscathed, and a microscopic analysis of the spore content of 
aninial droppings can give you a pretty good idea of which truffles and false truffles grow 
in your areal Some animals, such as the California red-backed vole(a sort of burrowing 
mouse) tunnel through the soil eating nothing bm truffles and are thus restricted to the 
Coastal fog belt, where truffles and false truffles occur year-round. 

To attract attention and make themselves desirable, most truffles have developed 
distinetive odors and flavors* However, the od or and flavor do not normally become 
strong until well af ter the truffle is mature, thereby ins uring that the eater of the truffle will 
ingest a large number of viable spores. Furthermore, truffles do not need to develop as 
rap id ly as epigeous(above-ground) fungi because they are insula led from sudden c ha nges 
in the weather Instead, the maturation process takes place graduatly, over a period of 
several weeks or months, although a few spores often develop carlier coupled with a stighi 
scent, perhaps as a safeguard against a prolonged cold or hol spell that would inhibit 
further development of the fruiting body. 

Truffles, particularly species of Tuber \ have been eaten forcenturies, U nfort unate ly, 
the fa bied truffles of France and Italy have become a fetish of the rich. Due to their rarity 
and the difficulty in finding them, they have acquired considerable snob appeal and retail 
for more than $500 a pound! T heir flavor and aroma are so powerful that a little goes a long 
way, but to a person of modest means such as myseif, nothing edib le is worth thatmueh! 

Since truffles grow underground, we hu man s, with our underdeveloped noses, have 


'When speakmg nf iruffk-s and false truffles, the terms “underground,^ "aubterraneanT “hypogeous, 1 " and 
"buried" are used ral her 1 oose ly to mean bencath the surface of the grolind, ril her in the humus layerorin (he soil 
ilselt or m Ihe inicrfacc between the two r 





Left: The famous M Black Diamond*" of Francc, Tuber metanosporum, slioed open to show ihe 
marbled interiør (see pp 854-855 for møre details). Kight; Mierascopic view of the surface of a Tuber 
spore, shøwing Ihe alveolatefpilted-reliculatc) pattern lypjcalof many species. (HerbSaylor) 


trouble fmding them without “hired hounds/ 1 Goats have been used lo traek down 
truffles in Sardinia and bear eubs have been employed in Russia, but pigs and dogs are 
the most accomplished truffle hunters. Some truffles contain pig sex hormones, meaning 
that pigs have a natural nose(and lust!) for truffles, They require iittleornotraining, but 
must be physically restratned from devouring their quarry, and are hard to control even 
when thene are no truffles abouL Acorns are sometimes given as nutrit lo na I recom pense 
for Tinding a truffle (a pitiful substitute, if you ask me) or the pig is muzzled and pulled 
a way j ust as it begins to d tg up the truffle with its exceptional snout, A nother problem with 
pigs is that they lire easily, and must be carted to and from the truffle grounds if they are 
distant. 

Dogs, on the other hånd, are tireless and devoted, and care more for humans than 
truffles. In faet, most dogs loathe truffles and must be painstakingiy trained toseek them 
out. There are schools in Italy devoted exclusively to this purpose, and a seasoned truffle 
hound commands a stee p price. S hort- legged breed såre trad itionally popular, presumably 
because they Te doser to the ground. Both pigs and dogs, ineidentally, candetect truffles 
from as far away as 50 yards, and there is one case on record of a dog that jumped a hedge, 
erossed a field, and “secured his prize" under a beech tree al least 100 yards awayl 

Perhaps you are now eonvinced that you need eanine or porcine companions to find 
truffles. Well, let me State, unequivoeally, that you don'i, True, the odds against easually 
bumping into a truffle are great, but you can find truffles by making a concened effori 
to find them , This means getting down on your hånds and knees and systematically siftmg 
through the forest humus and soil, paying special attention to “truffle tracks"; squirrel 
diggings, small cracks in the soil caused by those that developclose to the surface, strange 
and compelling odors(some seasoned truffiers claim they can smell them out!), and an 
occasional doud of “truffle flies” hovering over the buried object of their affeelions* 
Truffles, in faet, are fareasier to find than most people realize. Looking for them is both 
chatlenging and fun, like hunting for buried treasure or panning for gold, but wilhout the 
moneta ry incentive. ( Entre pene urs, are you l i stening? The expensive truffles of Europe 
are not known to occur in the United States and most of our native species are notasrichly 
flavored.) 

Why, then, do so few mushroom hunters look for truffles? Perhaps because they donT 
know how, when, or where. (As evidence of this assertion, I offer the chapter on truffles 
in the first edition of Mushroonts Demystifiedf) The how, the when, and the where are 
delightfully described by Harold E. Parks in the folio wing excerpt from a 1921 artic le in 
the scientific journal, Mycologia. A resident of San José, California, Parks was one of 
California*s ea diest and most av id truffiers, and he has had n ume rous species of truffles 
and false truffles na med afler him. 
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Even w hcn one knows Ihe ground thøroughly it is surprising how little of il may be 
coveret! on a day of good co I leding. Fremme ni ly two or three hours will be spent in 
working over the ground under a single large oak, and on se veral ocotsions an entire 
aflcmoon has bcen spent in one place . , . 

The equipmeni of the irufflc hunter is importanL I use a wheel on many trips, as the 
roads are excellent and the stops are very frequem in some places. It iscasily hidden 
in the brush u hen I leave the madwaysand take f o the high hdls* and it makes access* ble 
places otherwi se out of one T s reach, T o the wheel is strapped a small eonibination rake 
and hoe wilh a four-foot handle. This impkment is very useful in climbing, rak mg and 
digging and furnishes good protecrion in a snake country, as 1 well know. A short- 
håndled hoe useful for work in thick brush, a trowel, knife, tweezers, lens, kodak, 
plenty of newspapersand a large number of small pasteboard cartndge boxesobtained 
froma shootinggallery These small boxesare very useful m handlmgfhe many small 
specimens or single individua) specimens. while large coUeetions are wrapped in the 
paper Lunch and thermos bottJc complctc the outfit, and all are packed compactly in 
the large canvas bags used by newsboys, These bags ride comfortably witha large load 
even ly dist ri buted over Ihe shouiders. 

In the earlier parts of the season the ed ges of the f o rests and the small groups of trees 
are usually the best places for operati o ns, although frequently the de nse forest willy ie Id 
good specimens. La te in the sea son the hest places are to be found dcep in the forest, 
where the ground retains more moistute. When the collector huds a favorable place 
for operations the rake comes into useand a small area is raked free of leavesand humus, 

Watch must be kept in the leaves for certam specie s . . , Otherspeues will appea renti rely 
exposed on the surfacc of the earth [under the leaves] and some will be just beneath 
the surfa ce and out of sight, E xca vation may be continued to a depth of a foot, at which 
depth most species will cease to be found. Care should be takenat all stages,especially 
near the surfaee, to avoid injury to specimens, but they will often be injured in spile of 
it, and many of the dark-colorcd species will reqnire very carcful search and si fting of 
the soil. The re wards are more often blistered hånds and an aching back tha n Iruffles, 
but there are also some intensely exciting moments , . . 

To these remarks i would add only this; Digging up the forest can be unsightly as well 
as destructive, so do it ot i a small scale . in scattercd places over a large area, don’t go 
truffling in localcs traditionally frequented by mushroom hunters (they have a right to 
undisturbed duffl), and always cover up the soil you ex pose, leaving the environment as 
close to its original State as possible. 

Truffles are mycorrhizah This means they can be found where ver there are trees and 
shrubs, but like the false truffles, they are es pedal ly abundant and diverse along the west 
coast. They are normally tcrrestrial, but can also occur inside ve ry rotten wood that has 
been permeated by tree rootiets. This is particularly true in dryareaslikc the Sierra Ncvada, 
where the rotten logs are a major source of moisture for both the trees and the truffles. 
In our area they seem to fa vor evergreen oaks (live oak and tanoak) and comfers such as 
Douglas-fir Becausc truffles develop slowly, they are usually found al the end of the 
mushroom season ( Fe b rua ry- J uly in our area), Some, such as Tuber gibbosum, are 
excellent esculems; others are mediocre and still others have yet to be tried. 

Although a microscope is often required, truffles are not asdifficult to idenlifyas false 
truffles (for one thing, there are far fewer species). A fairly exten sive— but by no means 
comprehensive — selection is offered here in the hope thai it will stimulate mushroom 
hunters to start looking for these ciandcstine denizens of our forests. Since l am by no 
means an expert on truffles, I have gleaned mueh of the information in this ehapterfrom 
anicles by Helen Gilkcy and James Trappe, the pastand present authorilies on the subject. 
Anyone who takes truffles seriously should eonsult these artic les (sce S ugge sted Rendings 
and References) or join the North American Truffling Society* 

M odern tax onomists try to show the truf fles' relationships to the cup fungi by sca tte ring 
them among se ve ral families in the Pczizales, just as they place many false truffles with 
the Agaricales. The T uberales* in other words, is a defunet and artificial but convenient 



844 


TUBERALES 


— category that is uscd herc bccause it facilt tatcs Identification. In thc following key, 
the truffles have been dtvided into several natural groups. An attempt has been made to 
use ficld characters, but microscopic features have unavoidably come into play— 
particularly the shape and ornamentation of thc mature spores (you must have at least 
om mature or partially mature spccimcn!). Truffie spores, incidentally^afeexccptionally 
ornate, Some are spiny tike porcupines or pitted like golf balis, others are coveret! with a 
gcomctncal nctwork of ridges (see photo on p. 842), still others ane warted, pegged, 
or smooth. 

Key to the T liberales 

1. Spores bornc on hasidia* (see Hymenogastrales & Allies, p. 739) 

1 * Spores borne inside af>ei* .......i,......,..,,,.,,,,,......... 2 

2. Found in ihe deserts of the Southwest, 1 ru i ting body more or less round and somewhal puTfball- 

like, Le., developing underground but sometimes emerging at maturity, thendrying out and 
bl o w mg about i n the wiod; asci brown under the microscopc Corbomyces 

2, Not as above .»„i.......,.............."....... 3 

3. Fruiling body eartiibaU-like, i.e., consisting of a thick (2-5 mm) lough outer wall and a single 

large inner cavity whieh is soon filled with tissue; internal tissue at first white and cottøny, 
becommg divided into several chambers by whtte stenle bands, then becomingdark brown to 
black ish ond powdery when mature (the asei d i sintcg rating quickJy and the sterile bands not 


evident in age) Elaphomyces t p. 862 

3, Not as above; mature spore mass not powdery 4 


4. Spores borne tnside the fru i tmg body (or on inside surfacesh common 5 

4. Spores borne extemally (on out side surface of f mi ting body); rare 23 

5. Interior of fruiting body either hollow ar with empty chambers or with open veins or empty 

canals fornied by infoldmg of the fruiting body wall, or occasionally with chambers that are 
loosely stuffed with cottony hyphae 6 

5. Interior solid, with pockets or zones of fertile tissue and meandenng sterile veins 16 

6. Fruiling body hollow inside (with one or sometimes two large empty chambers which may bc 

round orconvoluted or canal-like duc to infolding of the outer wall) 7 

6. Interior of ftuiling body with separate canals or several separate chambers 9 

7, Extenor of fruiling body with small rounded toangular warls, typically with one or more o pett- 

ings lo the interior , - . Genen & Genabea, p, 849 

7. Exterior not finely warted ; opening(s) present or absent 8 

•As <ilrc ady pointed out, this fundamental difference can only bc sten with a microscopc (and t hen only aher the 
ba^idia or asci have formed and before they d kim egrate). Howtvcr, the fal aMruf Res ( umlerground Ba sidi omycctcs) 
and truffles (underground Ascomycetes) can often be differentialet) in the held by the f oli owing character*: 

if the interior is gclatincus. it is a false truffie. 

If the interior hasacolumdla (eg., a b ranched or unb rane hed internat stal k or well-dcveloped sterile base), 
il is probably a false truffie (exception: Fistheru/a subcatdis, an Aseomycete}, 
li the interior is solid and marhkd with veins, it is pi o ba bly a truffie. 

If the interior is composed of numeruus minute holes or empty chambers (giving il a spongedike ap- 
pearance) il is pro bablya false imffk. 

If the interior shows theembryonie heg inning of tap, gills, and Malk, il might bea young Amamta uroiher 
gil led tnushroom! 

If the fniding body is very hard with a solid interior thal flakes or chips uffJikc wax. it is prohably al ru file, 

If thc interior is completciy hollow or has several large hollow* ur is compused of one maddike hollow, 
il is prohably a truffie. 

IT the wall (peridium) of the fruiling body is very thick (several mm) and lhe interior is nol hollow and Lhe 
fruiting body has a distinet base, it is probably a false truffie or earihbalL 

lf the outer wall of lhe fruiting body is very thick and lhe i ntefior is cottony or powdery andlhe fruiling body 
laeks an obvious base, it is probably a truffie. 

If thc wall of the fruiting body is mfulded lo form nu mer nus empty canals or veins orcavil éesihai olten open 
tu lhe exterior, it is probably a truffie. 

If lhe exterior iscovcred with rootlike mycclial threads(rhironiorphs) il is probably a false truffie. 

If the exterior is covered with watts lotten small or large), it is probably a truffie. 

There are aiso several mycorrhiral Zygomyceles (e.g.. Endogone and Glomus} with truffle'hke fruiung bodks 
These fungi are not treated in this book becaose they have neither asci nor basidia. Instead sex u al spores are 
fornied by the c onj ugalion of M mot her cel Is" (ga metan g La}, and asexual spores are often formed on hyphae. 
Most species have gigant ic spores ( 100-200 nmicrons!) and some, such as thc common Endogone taatfhui, exude 
a talt x when cut, 
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8. Fruiting body a large hollow ball (but often lobed or flattened); inside surface white to graj ish T 
pmkish, or purplish, not warted, outer wall often splitting i nto lobes (at top) in age; cummon, 
especially under northern and mountain conifers (sce Sarcosphaera, p. 825) 

8. N ot as above * . ♦ * - , . * * ......... 11 

9. Exterior of fruiting body with ru und cd to angular warts ...... . . . . 10 

9. Exterior of frrnung body smooth or hairy, but not distinctly warted II 

10. Fruiting body black to brownish to reddish or orange, often (but not always) witha tuft ol my- 

celium at the base; spores smooth even at maturity Balsamin & Allies, p. 852 

10. Fruiting body white to yellow ish or ydlow-gray, or ifnot theti interior warted likeexterior; basal 

tuft present orabsent; spores ornamented al maturity Genert & Genabva, p. 849 

1 1. Exterior of fruiting body with fuzzy brown ha irs (Le., tomentose); interior a hollowchamber 

or with open canals formod by complex infolding of the fruiting body wall; spores forcibly 
discharged, smooth at maturity; fairly common, especially under conifers Geopora, p. 84b 
IL No t as a bove; exterior not brown and tome nto se 12 

12. Spores smooth and round at maturity; chambers of the fruiting body typieaJly stuffed with 

c ot to ny hyphae; tips of aset not amyioid; rare (at Jeast on west coast) Slephensia 

12. Not with above cotnbi nation of feaLures - - 13 

13 Asci with amyliud ups(i.e. T tips staimng biuish in iodine solution) (see Peziza & Allier, p. 818) 

1 3. Aset not amyioid J 4 

14 Interior of fruiting body hoilow or with open veins, canals, or chambers formed by complex 

infolding of the fruiting body wall; spores ornamented at maturity; especially common under 
northern or mountain conifers (often inside rotten wood), but also found in other habitats 
Hydnotrya, p, 848 

14. Not as a bove . 15 

1 5. Spores elliptical and smooth at maturity; channets or canals inside fruiting body u s ua I ly empty 

Batmmia & Allies, p. 852 

15. Not as above; spores ornamented (at leasl at maturity) Tuber El Allies, p. 854 

16. Columdla (sterile column or base or rudimentary internal stalk) present, or if not then a very 

distinet basal pad of mycelium present; exterior of fruiting body pal lid to pinkish-gray lo 
brownish; interior pinkish-gray to grayish-p urpie to nearly black with narrow white veins; 
spores very large (60-100 mier o ns), elliptical, brown at tnafurity and omamented with obscure 
spines; found under conifers in the Pacific Northwest Fischerula subeautis 

16. Not as above; columdla abseni - ■ 17 

17. Asci with amyioid tips or weakly amyioid throughoul; asci ar ran ged tn a disti net palisade 

(hymenium); spores elliptical - 18 

17. Asci not amyioid; asci arranged tn a palisade or randomly imbedded in tissue; common . . 21 

18. Spores round, ornament ed with spines or pegs at mat u nty; rare Tuber & Allies, p. 854 

18. Not as above. occasional 19 

19. Asci weakly amyioid throughout; fruiting body white to yellowish or ydlow-brown; rare 

(known from Coastal California) 20 

19, Asci amyioid mainly or only al their tips, fruiting body often darker than above; widespread 

(see Feziza El Alties, p. 8 18) 

20. Spores less than 20 microns long Hydaotryapsis setchellii 

20. Spores averaging 20micronsor more long Hydnotryopsis compaefm 

21. Fruiting body with a Fa tty or gristie- li ke conststency (especially the interior), usually whitish 

or buM when fresh; spores round and omamented at maturity Tuber El A Iltes, p. 854 

21. Not as a bove; texture not gristle-like - 22 

22. Spores smooth even when mature; exterior of fruiting body often warted; interior pallid when 

mature or grayish to otive with pallid veins (rarely brown) ...... Balsamin & Allies, p. 852 

22. Spores omamented at maturity; exterior of fruiting body warted m some species, but more olten 

smooth; interior pallid when i m mat ure but usually brown or reddish-brown with paltid veins 
when mature (but sometimes grayish or oli ve) ........ Tuber El Ailtes, p. 854 

23. Fruiting body pale brown to brown or purplish; asci faintly amyioid; spores mostly 20 microns 

or more broad, hya3.ine(colurle$s) under the microscope Sphaerosoma 

23. Fruiting body yellowish to oiive or bro wn; asci nol amyioid; spores 8-25 microns broad , by a line 
to yellowish or brown under the microscope Sphaerozorte 
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GEOPORA (Fuzzy Truffles) 

Small to rncdmmrsized fungi growing unde rground ur at gru und level. FRUITING BODY tistitilb' 
more or teis round to luplike, with one for $ometime.\ more) openmgs to the interior Exterior 
typicaU} hrowrt ood kairi or fuzzy ( lomenlosef 1NTFRJOR tamplexly falded ar chimnetied in 
ane species. hoiivw in the oiher.\. STALK, co lu mel la, and basal myte lia l tuft typieolly abseni. 
SPORES cllipiical to neady round, smooih, hyaline (cclodess) under the mieroscope, forcibty 
disehoTRed. Asci arranged tn a di5ti.net pa 1 i 5ade( hyrnem um) li ni ngihe inside tur face of ihc fruiting 
body or the inicmal folds (il present)* mostly B-sporcd, not amyloid. 


THIS genus is best recognized by ils fuzzy brown exterior, Some species, such as G. areni- 
cola , are traditionally grouped with the cup fungi (in genus Sepuharia) because of their 
hollow fruiting body that growsjust below the soil surface with on ly the large o pen mg or 
“mouth" at the top exposed to the air G. cooperi, on the other hånd, has tradilionally 
been treat ed with the truffles because it grows underground and has a comptexly folded 
interior and one or more irregularly oriented openings, These apparenlly disparate fungi 
are linked by species sueh as G. dama, whieh is hoUowlike G ♦ ar emcola, but grows under- 
ground and has an apical, basal, or lateral opening. 

Geopora is currently placed in the Pyronemataceae, alongside Aleuria O tiden * Geo- 
pyxiSi and many other cup fungi About a dozen species are known, most of them m the 
mode of G. arenicola. H owever, G. cooperi seems to be the most c ommon species in CalF 
fornia. It is said to bc a good cdible* bul I can find no information on other members of 
the genus. 

Key to Geopora 

1 Wall of fruiting body complexly infolded to create numerous canals or chambers inside the 
fruiting body . , * 2 

1 . Not as above; interior of fruiting body with a simple hollow 3 

2, Extenor of fruiting body on ly slightly hairy if at all; od or often sweet or garlicky when fully 

mature, spores ornamented at maturity; oftenibut not always) growing inside rotten wood 
............ { see Hydnotry a, p. 84H ) 

2. Not as above, exterior dist i net ly hairy or fuzzy; spores smooih G. cooperi, below 

3. Opening or “moutlT o f fruiting body irregularly oriented (at top, base. or side); usually growing 

underground G’, clausa (see G. arenicola, p. 847) 

3. Opening or **mouth" always at top; fruiting body immersed or partly immersed in the ground 

with the mouth exposed to the air 4 

4. Fertile surface (inteiior) orangish to reddish orsometimesyellowish 

G. aurantiaåc. G’, pellita i see G. arenicola. p. 847) 

4. Fertile surface white to pale brownish or sometimes drying yellowish 5 

5, Fruiting body up to 1 cm broad . . G\ arenosa ( see G. arenicola, p. 847) 

5. Fruiting body 1*4 cm broad . G, arenicola & others, p.847 

Geopora cooperi ( F uzzy T ruffle) 

FRUITING BODY usually buried or partially buried, round ornearly round (but olien 
squ irre Fea len), 2-7 ( 10) cm broad. Fxterior fuzzy or vel vety from a coating of fight brown 
to dark brown hairs, usually furro wed. INTERIOR white to creamy or yellowish-tan, 
usually streaked with tan or brown, deeply convolutcd, the folds often touching each 
other but le av i ngat least some o pen spaces or“canals" between them. Od or usually mild, 
but in one form resembling fermented cider. SPORES 18-27 (30) * (10) 13-21 microns, 
broad ty dliptical in one form, round or ncarly round inanother; hyaline(colorless) under 
the mieroscope, smooth, with one oil droplet. Asci usually 8-spored, forming a distinet 
palisade ( hymenium) that lines the open surfaces of the folds. 

HA BIT AT: Solitary, scattered, or gregarious on or in theground under both hardwoods 




Geopora cooperi. Note the convoluted inferiør (speeimen on teft) and fuzzy exterior (specimen on 
right). It U usually found under conifers, often in saridy sod. 


and conifers (but especially the latter); widely distributed in western North America and 
localiy common, especially under mountain conifers during the spring, summer, and fail. 
h favors pine in Coastal California and pine, fir, or spmce in the Sierra Nevada and else- 
where; in Alaska it has been found under willow and aspen. It devclops underground 
but may surface (or be d cg up by sq ui rrels) in age, and so is often seen by cascal cølleciors * 

EDIBILITY: Edible. Rodents are very fond of it and so are some humans. 

COMMENTS; This is one of our largest truffles and also one of the more distinet ive. 
Its telltale traits arc the fuzzy brown exterior and convoluted interior. The Latter is simply 
a mass of folded tissce (see photograph), with the spore- bearing asci lining the emply 
spaces or“canals" between the folds, The spores are shot out of the asci as in the cup fungL 
it has numerous synonyms, includingC. harknessii and G . magnata. 

Geopora arenicola (Hole In The Ground) 

FRUITING BODY at first dosed and buried in grøtind, then opening at the top and 
becoming more or less cup-shaped at maturily, the margin remaining ineurved or often 
splitting stellatelyfin starlike lobes) in age; M cm broad Exterior brown and densely 
clothed with flexible brown hairs that bind surroundingdiri or sand. INTERIOR (fertile 
surface) pallid lo creamy or grayish, often becoming yellowish, tan T or brownish in age; 
smooth. Flesh brittle to rather iough, STALK absent or rudimentary. SPORES 23-30 * 
12-17 microns* elli ptical to spind le-sha ped t smooth, usually with one{ rarely t wo) large oi I 
droplcts Asci lining inner surface of cup, typically 8 -spored, not amyloid. 

HABIT AT: Scattcred to densely grega ri ous or clcstered in sand or s i 1 1 . distnrbed ground, 
etc,, usually immersed m the sod with only the mouth showing; widespread but not 
common, or at least not often noticed. I have found it once in our area, in the spring. 

EDI Bl El TY: Academic it is practically impossible to get nd of the sand or dird 

COMMENTS; Bettei known asSepultaria arenicola, this species looks likea hole in the 
gi ou nd oran inseet burro w or worm I un nel ( see phot o on p. 93 5 ) . I n oid age it is clea ri y cup- 
like, however, and often splitsinto lobes (as shown in photo). The hairy brown exterior 
distinguishes it from Sarcosphaera crassa and ot her cup fungi i hat develop in the ground, 
and relates it to G. cooperi , w-hich hasacomplexly folded rat her than hollow interior. The 
fuzzy brown hairs can be seen wilha hånd lens by gent ly brushi ngaway some of the di ri . 
Ot her species: G. tongii of i he S out h west is si m i lar but has nearly round spores; G , arenosa 
is also similar but mueh smaller; G. o tir unda is similar but has a reddish to orange or 
egg-yellow interior and rigid hairs on its exterior; G. peilita has a yellowish to pale orange 
interior. but its hairs are not rigid; 6". clausaf-ffydnocystiscatifornica) has a fuzzy brown 
exterioi and its mouth isonented randomly with respect to the fruilmgbadyfi.e., at thetop, 
bottom, or side). It usually grows underground, but is rare in our area. 
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HYDNOTRYA (Wood Truffles) 


Small to medium-sized wood land fimgi fouraJ in soil or vciy rotten wood, FRU IT I NC BO DY 
roundish lo lobed or brainlike. Exlerior variously colored^sTnoothloscurfy oroccasionaUyslighLly 
fuxzy, but nat compicuously hairy or warted. INTHRIOR variable in Struer ure. someiime.* cotn- 
posted of a single chamber, but more often wir/i se veral lo man} chamNn or canals formed by 
vompie Jt inf olding and fusing of the outer wall SI’ ALK and c olu rn« I ta absent; myccliai luft also 
abseni SPORES ro und to eJLiptical or cubical, smooth at first but beuoming roughened, war itd. 
i id ged, pilled, or spiny at malunty; ydlowish. to brown under the microscope. AscitypicalJy borne 
in a palisade I bymemum] Urung the chambert s) or canais. not amyloid. 

THE fruiting bodies of this genus are extremeJy variable in size and shape. Some species 
are hollow inside, ot hers are complexly folded. All have open canals orchambers, non- 
amyloid asci, and spores which suggest a kinship to the elfin saddles and false morels 
(Helvellaceae). Geopo/oexhibits a similar range of variation, but has a hairier orfuzzier 
exterior and smooth spores. Genea and Genahea differ in having a distinetly warted 
exterior and intenor, 

Hydnotryas are sometimes called “wood truffles** because several species can fre- 
quently be found inside rotten wood (they also grow in sod). As pointed out earlier, the 
faet that they grow inside wood does not necessarily mean they are wood-rotters, Rather, 
they could be associated with tree rootiets that penetrate the wood in search of moisture. 

A dozen species of Hydnotrya are known, half occur inNorth America, They are fa irly 
c om mon in the Sierra Nevada and ot her mouniain ranges, but rare or absent in Coastal 
California. A single species is described hereand several othersare discussed. 

Key to Hydnotrya 

1 . Exterior of fruiting body brown to dark brown to dark reddish^brown; intenor complexly 

folded or convoluted; od or often strong (sweet or garlicky) when fully mature; spores round 

(but often knob by) //. eerebrif ormis Æ //, tulpsnei Isee H. var uf or mis, below) 

t. Exterior wbitjsh to buff, cinnamon-buff, pinkish-cinnamon, or sometimes brown; intenor 
complexly folded or a simple hollow; odor not usually as above; spores dhptical 2 

2. Interior usually a simple hollow; spores often cubical; usually found in gro und .... 

. . H. cubispora (see f/, var Hf or mis, below) 

2. Interior ran gin g from a simple hollow to complexly folded; spores not cubical; found in gro und 

or inside rotten wood •*,*.*,.*■*...*■.*** 3 

3. Asci with amyloid tips; common in Coastal California (see Peziza & A Ilies, p. 8 1 8) 

3. Not as above; asci not amyloid //. variif armis & others, below 

Hydnotrya variiformis 

FRUIT1NG BODV 0,7-4 cm broad, round to somewhat flattened, depressed, or lobed 
Exterior minutely ve I vety, whitish to creamy to buff or yeliowish to cinna mon- buff or 
brownish, not warted. INTERIOR variable in configuration, but small speetmens often 
containing a simple cavity with a prominent opening, and larger ones usually with several 
chambers or narrow, branchmg canals formed by crowding and infolding of the outer 
wall; canals usually empty but their sides often fused; white or pal lid, but the hymenium 
(fertile lissue) often brownish to pinkish-orange at maturity. SPORES 32-36 * 24-28 
micro ns, ellip tical, smooth becoming minutely pitted and wrinkkdat maturity, yeliowish- 
brown under the microseope. Asci borne in a palisade (hymenium) that lines the canals or 
cavity, typically 8-spored. 

HABITAT: Solitary or in groups in soil or inside very rotten wood under conifers; oc- 
ca sio nal (aiong with H. eerebrif ormis- see comments) in the Sierra Nevada, Cascadcs, 
and other western mountains. lt fruits in the spring, summer, and early fali. 

EDIBILITY: Edible? I can find no speciftc information on it. 
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COMMENTS: This species and H, cerebriformis (see bdow) can usually be told in the 
field by their fondness for growing inside rotten wood plus their complexly folded interior 
(at leas! in large specimens) and non-amyloid asri, The exterior lacks the warts of Genabea 
cerebriformis and the brown hairs of Geopora cooperi . H . cerebriformis is similar lo 
H. var uf or mis and grows in simi tar habi tals, lt has a more consistently c om p lex or con- 
voiuted interior (not unlike that of Geopora cooperi, shown on p. 847), is usually slightly 
d ar ker than H r variifonnis (duli reddish-brown to dark purple-brøwn), typically has a 
strong garlicky oder when mature, and has round, minutely spiny spores, H. tulasnei is a 
widespread odoriferous species that is very similar to /f. cerebriformis; il is also brown lo 
redd is h- brown, but has coarsely war ted spores. //, cubispora is a wide ly dis tributed, 
brownish to pinkish-cinnamon, usually terrestrial species with a more ortess hollow(but 
lobed) inlerior and spores whieh are ofien cubical, H. michaelis (-H* y ukone nsis) is a 
rat her rare northern species with elliprical warted spores and a convoluted interior. 

CENEA& GENABEA (GeodeTruffles) 


Small undtrrground woodland lu ngi. FRUE! UNG liODY round to strihingly lobed or brnintike. 
usually with one or more operung.s to the interior. Exterior minutely warted, vanousJy colored, 
tedd or with hairs. tN J I. RIGR usually warted; hollow or with empty, mazefike i anats /ormed by 
infalding or inwnrd projert ions of the orner wa IL S I ALK and columeila abstnl, hui basal tul t of 
mycelium often present in Genen. SPORES round to dliptkal. warted ar spiny at maturity(bu t 
ornamentalion may dissolve in KOH ur Md/cr's incafient!!), pale ur cokrless (Genea) tu brown 
( Genabea) under the mkroscopc. Asti arranged ina palisade (by rnen lu m.) lining Ihc surfaces of 
the limer cavity or canaK typically Søspor«!, nut amyluid. 


THESE small truffles are easily recognizcd by their finely warted, often lobed fruiting 
bodies with a hollow or partly høllow, warted, geode-like interior. Geneas typically have 
a single, often irrcgularly s haped cavity and warted spores, while Gena beas usually 
have a more complex or mazelikc interior and spiny spores. In addition, the western 
species differ in color reddish to brown or black in Genea. white or creamy in Genabea ; 

1 he origins and affinities of Genea and Genabea are unknown; toget her they form the 
family Geneaceae. Bot hare fairly common,ai least inCalifornia, They scem tofruitcloser 
to the surface of the ground than many truffles and also have an earlier season, appearing 
in late November in our area and contmuing on into the spring. 1 can find no information 
on their cdibilily . Their small size is hardly an asset, but they seem to be very popular wilh 
our local wild pigs. (You can sometimes find them where pigs have beenforaging.) Genea 
has over 20 known species, whereas Genabea includcs o nly a handful. Three Geneas and 
one Genabea are described here and several others are keyed out. 

Key to Genea & Genabea 


1. Exterior of fruiting budy ui at kast the "mouth" with brown hairs 2 

L Not as above . . . 3 


2. “ M o u th” of fru il i ng body fri nged withsl tff ha tr s Genea kraspedesloma ( see C. arenar ia. p, 85 1 1 

2. Not as above Genea arenaria &. others, p. 851 

3. E xteri ot di s t mel I y redd is h ; inte rio r o fte n redd is h - o r pi n k is h-t i ngud Genea interme dia, p. 851 

3. Not as above (but exterior maj be vtry dark redd is h- brown} 4 

4. Exterior of fruiting body dark ruddish-brown to dark brown lo almost black when fresh . . 5 

4, Exterior white to buff, ydlowish, hghl brown, or medium brown whun fresh 6 

5. Fo und in West' spores warted Genea harknessii & others, p. 850 

5. Found in eastern North America; spores spiny Genabea fragili$($ce <?. cerebriformis, p. 85 1 J 

6. Exterior of fruiting body white to creamy or paleyeltow; interior usually complex (mazelike or 

with many separate chambers); spores spiny Genabea cerebriformis & others, p. 851 

6. Exterior lighi yelkiw- brown lo lighl brown or brown; interior usually a single cavity (bul the 
cavity olten convoluted); spores warted ....... Genea compacta (see G harknesm, p, 850) 




Many gcode truffles look like bits of knobby c oral. This o ne is Genea harknessii f Herb Saylor) 

Genea harknessii (Dark Gcode T ruffle) 

FRUITING BODV underground, 0. 5-2.5 cm broad, mund to flattened to very knobby 
and irregularly lobed, usually with an apical openingto the interior and a tuft of mycelium 
at the base. Exterior dark rcddish- brown to dark brown to dark gray or black (but often 
with a thin whitish covedng of hyphae when very young), divided into small, ofien pyra- 
midal warts. INTERIOR basicalty hollow', but often i nier ru p te d by irregular projections 
of sterile tissue from the outer wall; i nner surface of wall wartcd and dark brown to blaekish 
or bluish-gray; sterile tissue white to grayish. SPORES avcragmg 24-28 * 22-27 microns, 
elliptical to nearly round, hyaline (colorlessj under the microscope* smooth at lirst but 
fincly wartcd at maturity. Asci 8-spored, arranged in a palisade (hy men ium). 

HABIT AT: Solitary to gregarious in humus or soil under oak, manzamta, coyote bush 
(Baccharis) and other trees and shrubs; known only from the west coast. It isfairly com- 
mon (for a truffle) in California in the winter and spring, especialty in February-March, 
Lve found this species, G. gardneri, and G. compacta (see comments) under live oak. It 
also occurs in the Sierra Nevada. Like other Geneas, it often gro ws just below the ground 
or on the soil surface bcneath the humus, and is difficult to see because of its color. 
EDIBILITY: Prized by pigs, but I can find no menti on o f humans eating it. 

COMMENTS: The hollow interior and dark warted exterior separate this common 
species From most other truffles. Thcshape ranges from nearly roundtoelaborately lobed 
or cerebriform(brainlike). Round specimensare reminiscent of miniature geodes because 
of their wartcd internal cavity* while the more knobby specimens look like bits ofcoral or 
piles of intertwined worms (see above photo). Other species; G- gardneri is very similar 
but has larger, coarsely w r arted spores; it grows under oak in coastal California. G . com- 
pacta is a similar but mueh paler (brown to yellowish- brown ), knobby species with a 
hollow, convoluted interior (see photo below). i have found it sevcral times under oak 
in the spring. It is edible but tasteless. 


Lefl: Genea gardneri (see comments above). Note black hollow interior (below) and warted exterior. 
(Herb Saylor) Right: Genea compmia (see comments above), a common yellowish to brown, oak- 
loving species. Note knobby fruitirtg body, large "jnoinh” (s peci men at center), and hollow interior. 
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Genea intermedia (Red Geode T ruffle) 

FRUITING BODY underground,0,5-2.5 cmbroad,sometimesroundish(especially when 
young), but more often lobed or knobby, with or without an apical opening to the interior 
and a basal mycelial tuft. Exterior reddish to reddish-brown, vinaceous, or vinaceous- 
purple, the lobes or protuberances superimposed with minute warts. INTERIOR 
basically hollow, but often interrupted by irregular projections of sterile tissue from the 
outer wall; inner surface warted, pink lo whitish; sterile tissue also white to pinkish. 
SPORES averaging 36-40 microns, round, finely warted at maturity. Asci arranged in a 
palisade (hymenium), typically 8-spored. 

HABITAT: Solitary to gregarious in soil in woods; known only from Oregon and Cali- 
fornia. Il is not uncommon under conifers in the Sierra Nevada in the spring; 1 have yet 
to find it on the coasi. 

EDIBILITY: Unknown, 

COMMENTS: The beautiful reddish, lobed and warted exterior plus the hollow interior 
make this one of the few truffles that can be recognized instantaneously in the field. No 
ot her Genea is as red, at leas! in California. (C. harknessii can be dark reddish-brown 
when fresh but soon blackens after picking.) 

Genea arenar ia (HairyGeodeT ruffle) 

FRUITING BODY underground, 1-3 cm broad, usually irregularly lobed or coarsely 
knobby {at least at maturity), with or without an opening to the interior and a basal tuft of 
mycelium. Exterior brown to pale brown, di vided i nto small, often pyramidal warts and 
cuvered with scattered long brown to dark brown hairs, INTERIOR basically hollow, but 
the cavity usually irregular m shape due to infolding of the outer wall; inner surface finely 
warted and colored like the exterior or paler; sterile tissue whitish. SPORES averaging 
22-32 * (16) 20-24 microns, mostly elliptical, with minute scattered warts. Asci arranged 
in a palisade (hymenium), typically 8-sporcd. 

HABIT AT: Solitary, scattered, or in small groups in soil under trees {mai nly live oak); 
known only from California and Oregon. It typically fruits from the late fa 11 through the 
early spring (November- April) and is not uncommon in our area. However, it seldom 
occurs in quantity and is easily overlooked beeause of its brown coior. 

EDIBILITY: Unknown. 

COMMENTS: This species is hest recognized by the highly irregular shape at maturity, 
the hollow (but usually folded) interior, and thepresence of hairs on the warted brownish 
exterior. Other species: G . hispidula is a similar species known from eastern North 
America; G* kraspedestoma is a reddish-brown to brownish Californian with a circular 
apical opening that is fri n ged by sliff ineurved hairs; it has small s po res ( only 1 2-20 microns 
long) and was originally collected near Almaden. California, under oak. G, compaaa( see 
comments under G. harknessii) is also similar, but lacks obvious hairs on its exterior. 

Genabea cerebriformis (White Geode T ruffle) 

FRUITIN G BO DY u ndergrou nd, 0 .4-1 ♦ 5 (2.5) cm broad ( but usually under 1 cm); smaller 
specimens often round is h, large r o nes usually quite irregular (knob by, lobed, or brain- 
like) in shape and typically with several openings to the interior; lacking a basal tuft of 
mycelium. Exterior covered by small, more or less conical warts superimposed on each 
knob; white to y ello wish- white or yellow-gray. INTERIOR often a single cavity in small 
specimens, but in larger ones usually consisting of a mazelike system of canals formed by 
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infolding and inward projcctions of the wall; colored more or lcss like exterior. Odor 
mild or strong. SPORES 28-44 mier ons, round, smooth at flrst but covcred with long, 
siender spines at maiurity; hyaline (color less) to gmyish-yellow (mage) under the rnicro- 
scope, Asei arranged in a palisade (hymemum), typically 8-spored, 

II ABIT AT: Solitary to gregarious in soil or humus in woods and under trees; fairly 
common(for a truffle) in western North America under va ri ou s trees, but especially fond 
of Douglas-fir, In Califorma il fru ils, like o the r i ruf ties, in the winter, spring, and early 
summer, Although small, its light color makes it fairly conspieuous. 

EDIBILITV: I can find no information on it; too small to be of mueh value. 

C OM MENTS: Formerly known as Genen (or Myrmecocystisj cerebriformis f this is one 
of our most distinetive truffles, I he yellowish-gray to white color plus the irrcgularly con- 
voluted and warted exterior and complex interior with open canals(in Jarger specimens) 
distinguish it. The interior is vaguely reminiscent of Geopora t ooperi r but that species is 
mueh larger and has a fuzzy brown exterior Other species; G enabea fragilis (ihe type 
species of the genus) is a blackish species reported from Europe and Quebec; G. spino- 
spora isa whitish species that has been found in Virginia. 


BALS AMI A & Al lies (Smooth-Spored T ruffles) 

Small lo mcdium-sizcd underground woodland lungi- FRUIT1NG RODY ro und to sumewhsiL 
flattened or irrcguLar, ofte ti with a depression or ta vi ly Leadirig tolhe interior. Ifcterior van ems ly 
colored, warted in Balsamin, warted or smooth m Bar sug and Picua. INI bRIOR solid with merit? 

ond pwketx uf fer lile t issne (Picua), ur with upen ur hyphoe-stuffed veins or eanals (Barsskt 
& Pieoa); variousJy colored S TALK and columellaabsem, bula basal toft øl rnyodiumsometimes 
present in Balsam io. SPORTS smuuth at maiurity . usually diipiical or e3 o rigat ed but someiimes 
round; colorless under the microscopc in Borssio and Balsamin, someitmes brown m Picua, A$ti 
typically K~ spored, not amyloid, arranged ma palisade or randømly imbedded in ihe tlssue. 


THREE genera arc treated here; Balsam ia, Barssia, and Pit oa They are intermediate in 
aspeet between the geode truffles (Genea and Genabed) and the true t ruffles (Tuber and 
al lies). As a unit they arc difficult to distinguish in the field because their unifying feature 
i$ mtcroscopie: ihe spores are smooth even at maturity. On an individ ual basis, however, 
the three genera arc casier to recognize. For instance, Bahamia can be told by the frequent 
presence of a basal mycelial luft plus its warted exterior and pale {white to yellowish) 
marbled interior. Barssia typically has a broad depression or“iDouth" at the top of the 
fruiting body and several open eanals which empty i nto it. Picaa, on Ihe other hånd, has 
a solid interior plus a brow n to blackish exterior. It is casily confused with the true truffles, 
but has a greener or grayer interior and smooth spores. 

Balsam ia. Barssia, and Pir oa con stit ute the fa mily Balsa miaceae, bul fheirrelationships 
to other families are unclear. They occur in a variety of habitats and seem to fru ir relat tvely 
early for truffles, at least in our area. All three genera arc small; one species from each is 
describcd here. 

Key to Baisamia & AHies 

I . Interior of fruiting body solid and usually gray to greenish-gray to greemsh-blue at maturity; 

exterior slaie-violet to black, minutdy warted; basal mycehal luft absent 

. * , . , , Pkoa carfhusiona, p. 854 

1 . Not as above; interior of fruiting body not solid, or if solid t hen remaining pallid 2 

2 . 1 ritenor of fruiting body with open eanals which empty into a broad central depression at ornear 

the top of fruiting body; exter ior warted or not warted; basal mycelial tuft absent 

Barssia oreg onensis, p. 853 

2. Not as above; internal veins or eanals empty or stuffetf with hyphae; exterior findy warted; 
tuft of mycelium often present at base Bahamia magrmta, p. 853 




Balsamin magnata 

FRUITINC BO DY undergro und, 0.5-2 cm broad, round to somewhat compressed or 
flattened, thc apex usually infolded and the base often with a tuft of mycelium. Exterior 
di vided i nto numerous rounded to pointed warts, occasionally with small depressions; 
eolor variable; bright orange to reddish-brown to brownish-pink or occasionally black 
( but may bc whitish when very young). INTERIOR white to pale ycltowish, even when 
mature; composed of crowdcd folds which form mazclike canals, the canals united or 
separated into several chambers and either open or filled loosely with cottony hyphae; 
canals usually con vergi ng at thc apex or somel i mes at several points. SPORES 20-24 * 
12-14 microns, variable in shapc (cylindrical to elliptieal to nearly round), smooth at 
maturity, hyaline (colorless) under the microscope, usually with three oii droplets. Asci 
mostly imbedded in the tissue between the veins or canals; lypically 8 -spored. 

HABIT AT: Solttary to gregarious (usually the latter) in soil under various trees and 
shrubs(oak T pine, madrone, etc.); common(for a trufflc) in CaliforniaandOregon in the 
winter and spring, also reported from Arizona. 

EDIBILITY: I can find no information on il, 

CGMMENTS: The prominently warted orange to reddish-brown exterior plus the pallid 
interior composed of open orstuffed, often United or con verging canals arccharactcrislic 
of this rather common truffle. It is most likely lo bcconfuscd in thefield with Pachyphloeus 
citnnus (w hich can also be bright orange), but the smooth spores and pale interior dis- 
tinguish it. Pseudobatsamia magnata is an older alias, and the names P. alba and P> 
nigrens have been used for the whitish and black forms (species?), respectively. 


Barssia oregonensis ( Depressed T ruffle) 

FH UTING BO DY 1-2.5 cm broad, roundish bul usually more or less flattened orslightly 
lobed, lypically w ith a prominent depression oreavity at thc top; firm but not hard, without 
a mycelial tuft at base. Exterior smooth to roughened or finely warted, pale ochre-buff lo 
orange-cinnamon to brick-red or reddish-brown. INTERIOR composed of emply, un- 
connected, broad or narrow canals, many of which empty into ihe depression ( i. e., more 
or less solid except for ihe canals); white to pale gray, even at maturity. SPORES 24-36 
* 12-21 micro ns, oblong-elliptical, smooth, colorless under the microscope. Asci mostly 
8-spored, forminga palisade(hymenium) that lines the canals. 

HABIT AT: Solitary or in small groups insoil in woods, associated with Douglas-firand 
possibly ot her trees; known only from ihe West (California, Oregon, Idaho). Like most 
truffles, it is commonest in Ihe spring and carly summer I have yet to find it in our arca, 
but see commenis- 

EDI Bl LITY: Prcsumably ediblc; 1 haven’t tried it. 
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COMMENTS: This t ruffle is best recognized by its color, the frequent presence of a 
prominent depression into which several canals empty, and the white orpallid interior. It 
might be mistaken for a Genea or Genabea, but is differently colored, not as warted, and 
has smooth spores at maturity. An unidentified yelløwish to pale orange Barssia witha 
prominent broad apical depression has been found recently in the Guadelupe Mines area 
near Almaden, California(an area as richly endowed with truffles as it is with mercury), 

Picoa carthusiana (Oregon Black T ruffle) 

FRUITING BO DY 0-5-4, 5 (8) em broad, round or nearly round to slightly irregular, 
without a mycefial tuft at the base. Exterior minutely warted, black to dusky slatc- violet. 
INTERIØR more or less solid, composed of large pockeis of fenile tissue marbled with 
paler (whitish to buff) sterile veins; fertile tissue whitish to bufT when young but bccoming 
grayish-green to grcenish-blue in age; sometimes exuding a clear latex when fresh which 
siowly (ovemight) statns white paper pale violet. SPORES (56) 74-84 * 20-35 mierons, 
lemon- or spindle-shaped, smooth, typically with one giant oil droplet at maturity; pallid 
to greenish-yellow becoming brown at maturity (under the microscope). Asci typically 
8-spored, imbedded in the tissue (not forminga palisade). 

HA BIT AT: Solitary, scattered, or in small groups in soil and humus in woods, known 
from Europe and the western U nited States, In Oregon and Califorma it fa vors Douglas- 
fir. I n ou r area it f ruits in the spring and summer, but is more common i n Oregon, where it 
occurs earlier It has been foimd at Point Reyes by Herb Saylor and Dennis Desjardin, 
in J uly. 

EDIBILITV: Edible and delicious raw, according to trufflc connoisseur Gary Menser. 

CØMMENTS: In the words of Herb Saylor (Mycena News, May 1983), ‘The general 
aspect of this fungus is that of a piece of animal dung, with which we frequently confused 
it while making the collection. It is possi ble that this may beonereason why it isinfrequent- 
ly col leeted, as animal dung of similar size and color was common in the area.” The solid 
interior might lead tø con fus ion with Tuber and allies, but its greemsh to grayish color 
at maturity plus the large, smooth, spindle-shaped spores and minutely warted, blackish 
exterior form a disti ncti ve set of characters. 


TUBER & Allies (True Truffles) 

Small lo fairly Large, under gro und mycorrhizal fungi. FRL'ITING BGDV round to copjoubly 
Lobed, ofte n hard (e&pccial ly in Tuber), Exterior sornrlimt;* warted in Tuber and Pachyphtoeui, 
otherwisc not, vanously colored, INTERIOR typically solid and firm, usualiy murbied, often 
wtuey, usualty white or palhd when young hutusually with dark fen de tissue at maturity or poéket s 
of fertile I issne separat ed by paler waits. STALK and tolumelia absent, basal mycdial Luft 
also ab&cnl ( except in some species of PachypMoeus), SPORES ornament ed with spires, tottris, 
pegs, pits. or tidges at mat urit y ( but smooth when young), round to dliplical in Tuber , round in 
ot lier genera; iight to dark brOwnat maturity. Aso typically ITs-spured m Tuber. 4-K-spored m 
ot her genera, rand omly imbedded in the tissue betweenlhc vcms( or sometimes forminga palisade 
or hymenium in Pm hyphloeus and Choirotnyces)l not amylonj. 


THE "true" truffles or"earth nuts," as they are sometimes called, can be told from other 
truffles by their solid, marbled tnterior and ornamented spores. There are two families, 
the Tuberaceae( w r jth one principal genus. Tuber ) andtheTerfe/iaceae. Tuber is t helargest 
and most fa mon s genus of truffles. It in cl udes the fa bied black t ruffle (T. melan ospor um 
— see photo on p, 842) and white trufflefT. magnat um ) of Europe as well as a numberof 
species endemic to North America. Tuber is an easy genus to recognize. The fruiting body 
is hard and easily mistaken for a small rock or aeorn. The interior is solid and marbled 
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lypically whitish when young but become brown or black with white veins at maturity), 
and has ihe consistency of wax, i.e., it flakes or chips like a candle. The exterior of the 
[ruiting body is smooth in some species and warted in others, and may or may not be lobed. 
Microscopieally, Tuber is distinet by virtue of its reiatively large, round toelliptical, geo- 
metrically-pattemed spores and one- to six-spored asci that are imbedded randomly in 
the tissue between the veins. However, most species of Tuber are practically indistin- 
gu is ha ble from each ot her when young (le., without mature spores) and not mueheasier 
Lo differentiale at maturity. A few are distinetive in color, odor, and habitat, but most can 
only be identified by examining the spores under the microscope. Even then it isn t easy* 
becau se the ornamental ion of the s pores c ha nges as they mature and t he size is notoriously 
variable (a one-spored ascus tends to produce signiftcantly larger spores than a two- or 
four-spored ascus in the same fruiting body). In other words, Tuber may be an easy genus 
to recognize, but the idenlification of its species often requires the services of a specialist. 

The second family of “true" truffks, theTerfeziaceae, ene om passe s fi ve genera. Micro- 
scopically these genera differ from Tuber in several respects(see the key), but they can 
often be told in the field on an individual basis. Pachyphloeus, for instance, has a more or 
less round, warted fruiting body with a grayish-olive to blackish-olive imerior marbled 
with paler veins, and it often has a tuft of mycelium at its base; Delastria, on the other hånd, 
is often pink- or reddish-tinged, Terfezia is partial to sand y soil in arid orsemi-arid regions; 
Hydnobolites has a very disti ncn ve gris tly or fatty texture and pale coior, while Choiro- 
myces is even harder than Tuber and tends to be rougher and more copiously lobed. 

Tuber is a fairly sizable genus, with about 60 known species and an equal number of 
synonyms. Roughiy half of these species occur in California and Oregon, makingthe west 
coast the best truffle territory in North America. Tubers take an inordinately longtime 
to mature several weeks or even months. In our area they typically begin de vel oping in 
the winter, which means they mature in the spring (MarclvJune), after most other mush- 
rooms have longdeparted. They are mycorrhizal with both hardw r oods and conifers, but 
are part i cul arly a bundam under oak and Douglas-fir. S orne of our species (e.g., T 
gibbosum) are good edibles, though not as distinetively flavored, perhaps, as their Euro- 
pean counterparts. Many other North American species have yet to be tried. As already 
ment ioned , dilferentiating the various species can be extremely difficult. Fortunately, 
none are known to be poisonous. Alas, the famous European truffles (T. magnat um, 
T. melanosporum. T aestivumj do not seem to occur here, though special truffle hounds 
have been flown in from I taly to look for ihem. 

Terfezia is the largest genus in theT erfeziaceae. However, its dozen or so species occur 
mostly in Southern and; or arid regions, and have yet lo be found in California. T he other 
four genera in theTerfeziaceae are very smalL Liti le is known of theedibility of the North 
American representatives, but Terfezia arenaria , a large (5-12 cm) Med i t er ranean species 
thai growsin sandy soil (often wtth rock rose or C is tus) is prized in Lslamiccountriesand 
was a favorite with the Romans and Greeks. Four common’J ubers and three members of 
the Terfeziaceae are described here, and several others are keyed out. 

Key to Tuber & Allies 

I. F timing body white or pak-colored when fresh; interior with a very distinetive gristle-like 

texture Hydnobolites Californiens, p. 857 

1 . Not as above; interior not gristle-like 2 

2 . F xtenor of fruit mg bod y bla dt lo slate- violet or greenis h- blac k, usu a 1 ly warted ; i nte ri or u sua lly 

greemsh, grayish, or blac kis h at maturity(with paler veins) 3 

2. Not with above features 4 

3. Spores smooth; widely distnbuted, but on west coast occurring mainly with Douglas-fir .... 

(see Balsamia &. Allies, p, 852) 

3 Spores ornamented at mat urit y; found mainly in eastem North America and Europe 

Pachyphfocus meianoxanthus { *ee P. eiirinus, p. 856) 
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4. Exterior of fruiting body usually warted and often brighlly cotored, interiør either remaimng 
paJiid at maturity or becommg o live to grayish to blackish with paler vei ns; mycelial tuft often 
present at base of fr uiting body; spores smooih or omamenied wilh spines or pegs 5 

4, Not as above; mature inierior usually brown to reddish with white ve msfbtu usually paltid when 

young); exlerior warted or not; mycelial tutt usually absent; mature spores omamcnted . . 6 

5. Spores smooth; interior whitish or pal! id even in age ....... ( Bafsamia &. AU i es, p, 852) 

5, Spores ornamented with pegs at mat uri ty; interior paJiid when young but bccoming oli ve, 

grayish* or da r ker at maturity Packyphineus ritrinus & o thers, below 


6. Exterior of fruitmg body covered with warLs ( watts often small) 7 

6. Exterior offr uiting body srnooth. cracked, downy, pitted, etc., but not warted ......... 8 


7 t Found in eastern North America; exterior lawny becommg distmclly reddish or brown at 

maturity; interior usually brick-red or reddish-brown with paler veins (at maturity) 

T. canaticulatum {see V gibbasurrh p. 858) 

7. Not as above; Jound in western North America 3". murinutn&. othersfsec T. gibbosum, p. 858) 

8. All of the spores round at maturity and alveolate (pitted-reticulate) 9 

8 . S pores spiny or alveolate at maturity, at least some of them elhptical or broadly elliptical 10 

9. Fruiting body I -10 cm broad, often lobed and very hard; spores with numerous small pils 

like those on a golf ball (hmrnmyces aiveoiat iis , p r 858 

9. Not as abo ve; fruiting body 1-3(5) cm broad, exterior often with minutewhite hairs or paiches of 
hairs (i.e., pubescent) . ................ 4 .... . T. catifornicum & others, p. 860 

10. Associated with Douglas-fir; odor often garlicky when mmure and the perid ium ( skin) often 
cracking in age; spores al veo late (pitted-reliculaie) T. gibbosum, p, 858 

10. Not as above 1 1 

11. Fo u nd i n i exas and a lo ng t h e G u If C oast T. t ex emis { sec f. gibbosum, p. 8 5 8 ) 

IL Not as above . !2 

12. Spores spiny; exterior of fruiting body brown to cinnamon-colored when mature ( bul usually 

paler when young) . T. rufum, p, 861 

12. Spores alveolate (pitted-rciiculate); exterior oi fruiting body usually some shade of brown or 
yellowish-brown when mature, bul sometimes reddish-brown(e$pecially when old) ....... 

. * - . ♦ T. separansSc many others, p, 859 


Pachyphloeus citrinus ( Be rry Truffle) Color Plate 2 1 3 

FRUITING RO DY undergro und, 0.5-3 cm broad, more or less round (spherical) to 
slightly lobed or tapered below, firm but not hard; apex often with a depression, cireuhr 
furrow, or cluster of furrows; base often with a tuft of mycelium. Exterior usually divided 
into polygonal warts; color variable, but usually bright to duli orange to brown. IN- 
TERIOR more or less solid, composed of sterile vei ns which often converge toward the 
apex or depression and form elongated pockets of fertile tissue between them; entirely 
whitish when young, becommg grayish to grayish-olive with paler (white toyellowish) 
veins, and eventually becommg dark oli ve to blackish withyellow to paleolive veins. Odor 
o f mature speci mens so met i mes p u n ge n t ( u 1 i ke rott i n g weed s* H erb S ay lor) a f ter co l- 
lectmg, at other times mild, SPORES (11) 13-21 microns, round, smoolh and hyaline 
(colorless under the mieroscope) at first, beeoming spiny, and al maturity the spines 
enlarging into broader, conical to truncate warts or “pegs" t hat look like miniature golf 
tees; usually yellowish at maturity. Asci typically 8-spored, formingan i rregular palisade 
(hymenium) along Ihe sterile veins and: or randomly imbedded in the s urro und i ng tissue. 

HABIT AT: S olitary to gregarious in soil under both hardwoods and conifers; very widely 
distributed (throughout most of North America and Europe). In our area it frutts, like 
other truffles, in the winter, spring, and early summer. I have found it several times under 
tanoak and madrone in June and July, and it has turned up repeatedly under live oak in 
the Ciuadelupe Mines area near Al maden, California. 

EDI BK LITY: Specimens l sampled had little taste > but were immature. 
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COM1VIENTS: This species appears to be one of the most widespread of all the trufflcs* 
The combi nation of orange to brown* warted exterior and solid, grayish-olive to blackish 
interior is distinctive. The "'pegs” on the spores are also unusual — at maturity each is 
usually tipped with a small depression that makes it look likea golf tee,Thefruitmg bodies 
arc not neariy as hard as T ubers, and are usually rounder* Local material is usually bright 
orange when immature and has the aspeet ofa madrone berry (see color plate) or the fruit 
from a strawberry tree (a European madrone). Other species: F. virescens is said to be 
similar, but has a duil green exterior and yellower interior. It was originally collected in 
Los Galos* California, bul is also reported from N ebraska! P. meianoxanthus of eastern 
North America and Eurøpe has a black to green is h-black t warted exterior and a grayish 
to blackish interior marbled with hollow or greenish veins (at maturity) and s orne ti mes 
has a short “stalle” of mycelial fibers. P * conglomeratus has slightiy amyloid asek 

Hydnobolites californicus (G ristly T ruffle) 

FR UTING BODY undergro und, 0.5-4 cm broad, roundish to oval, usually lobed or 
folded but quite eompact, grislly or fatty and rubbeiy in texture(especially the interior), 
nol hard, Extcnor often roughened but lacking watts, w hitis h to buff or dingy yellowish, 
often becoming ochre-tan or dingy brown in age or as it dries. INTERIOR more or less 
solid, with se veral narrow* meander i ng sterile veins or ca na Is; whitc to slightiy grayish, 
but often discoloring brown when cut and dried or in old age. Odor mild or sometimes 
musty al maturity. SPORES 14-18 (24) microm, round, very coarsely alveoiate at 
maturity, the ndges of the alveoli(pits) projecting like needles from the edges of the spore; 
hyaline (colorless) to yellowish or pale brown under microscope. Asci mostly 8-spoicd* 
imbedded in the tissue bet ween the veins, not arranged in a palisade (hymenium). 

HABIT AT: Solitaryt scattered, or in groups or pockets of sevcral individ ua Is in soil and 
humus under trees and in woods. As its namc implies, it was originally discovered in CalT 
formå, but appears to be widely distributed in North America. In ourarea it is fairly com- 
mon from January to July under many trees, but espccially oak* 

EDI Bl LITY; Prized by slugs, despised by humans. The texture is fatty but the fla vor is not. 

COMMENTS: This truffie is easily recognized by its pale color and gristly or fatty con- 
sistency, The latter feature is particularly stnking and almost without parallel among 
the truffles. The interior is whitish exccpt in old age and thefruiting body isneveras hard 
as a Tuber. The very coarsely alveoiate spores are ais o diagnostic. Other species: H. cere - 
brif ormis of Europc is said to have large r spores; it has also been found in lowa. 

Hydnobolites catifomicus. Note pale color and lobed fruit i ng body. 
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Choiromyces alveolatus ( Hard T r uffie) 

FRUITING BO DY usually underground, (0.5) I '10 cm broad, ncarly round or more 
aften labed or knobby ( potato-likc); very hard, without a myeelial tuft at the base. Exterior 
usually roughened or minutely downy, whitish when very young becoming y ello w is h to 
tawny, brown, or rusty- bro wn in age. INTERIOR more or less solid and very firm, consis- 
tency rather like hard wax; at first whitc or pallid, but becoming marbled with dark er 
(yeliowish to orange, yellow- brown, or rusty-brown) vcinsorchambers which arcusually 
solid but occasionally empty. Gdor mild or distinetive (see comments). SPORES 20-30 
(36) microns, round, smooth at first but covered with numerous rounded pits (alveoJate) 
like a golf hall at maturity; yeliowish to brown under the microscope. Asci mostly 8- spored 
(but many appearing 1-4-spored in y ounger specimens), arranged in a palisade (hy- 
menium) lining the veins or chambersfbut sec comments). 

HABIT AT: Solitary to gregarious in soil under trees and in the woods; known only from 
western N orth America, oceasional ( if youTe looking fort ruffles) in the late winter, spring, 
and earfy summer. It is particularly numerous in the Sierra Nevada, but also occurs along 
the coast. Like the Tubers, it takes scveral weeks or months to mature. 

EDIB1LI1 Y:Temptingand probably edible, but [ canfmdnømentionofanyonceatmgil. 

COMMENTS: This is a variable species as evideneed by its plethora of pseudonyms (e.g., 
C. cooke i, Piersonia alveolata* P. hispora). It is likely to be mistaken fora Tuber because 
of ils sotidity, but microscopic examination reveals that the spores are ftnely pitted like 
golf balls and the spore- bearing eells (asci) are arranged in nests or a palisade rather than 
being randomly imbedded in the tissue, (Apparently the spores tend toformfirstin^nests" 
which represent the inner termination of the veins; it is only in o Ider specimens that they 
line the entire lengths of the veins.) It is one of our largcst trufflcs, capable of atiaining the 
size of a fist! The odor is sometimes distinetive. Helen Gilkey says o I one collcction; Odor 
a t firs t re se m bl i n g desi cca ted coco n u t , c h a ngi ng a s [ it] d ries t o t ha i of st rong c rea m cheese . " 

T uber gibbosum (O regon W hite T ruffle) 

FRUITING BO DY usually underground, 1 .5-5 (8) cm broad, neariy round to irregularly 
knobby or potatO’likc; firm or hard, without a basal myceliaJ tuft. Exterior minutely 
downy or irregularly roughened but not wa ned, whitish when young becoming pale buff 
to tan or brown, then usually developing d arker (red dis h to p urpie- bro wn) areas when 
fully mature; often cracking in age. INTERIOR solid, marbled, crisp; whitish when 
young, the fertile tissuc becoming brown to dark brown to brick-red when mature, the 
mca ndering sterile veins remaining whitish. Odor usually strong and garlicky when fully 
mature. SPORES 35-52 * 17-40 micro ns, elliptical or elongated, reticulate-alveolatc 
(rid ged and pitted with shallow depressions) when mature but smooth when very young; 
dark yelløw-brown to brown under the microscope when mature. Asci mostly I- to 
6-sporcd, randomly imbedded in the tissue between the veins. 

HABIT AT: Solitary, scatiered, or gregarious in w'oods and at their edges, associated 
mainly if not exelusively with Douglas-fir (usually trees between the ages of 8 and 65 
years), found from California to British Columbia, but especially common in Gregon, 
Although it normally grows underground, i have found specimens on the surfacc. (They 
were probably dug up by squirrels, then rcjcctcd for rcasons known only to squirrels,) 

EDI BI MT Y: Edible and choice, but widespread collecling can be destructivc! I t smclls 
like the white truffle of Europe (T magnatum ), and some people prodaim it just as good. 
It can now be bought — for a slighi ly more reasonable price than T magnatum . 

COMMENTS: Species of Tuber are often difficult to identify in the field. but this one 
can be told by its growth with Douglas-fir, relatively large size (when mature), tendency 


Lefl: Chviromyces aheolaim(p. 858), This specimen is over 5 cm broad! ( HerbSaylør) Rightr Close* 
up ol the marbkd i men or of a mature Tuber separatzs. When young ihe interiør is whitish. Other 
Tubers have very similar interiørs. See next page and color plate for views of exterior. 

to develop cracks in age, and strong garlicky odor (when present). Like other Tubers* 
it has a marbled white-and- brown (or reddish-brown) in tenor when mature. The narrow ly 
elliptieal spores are also very distinetive, providingyou haveamicroscope, Other species: 
T. besseyi is similar, but has an“olive-bufP exterior and slightly longer spores, T. ctmttii - 
culatum is a sizable choice ed i ble with a distinctly warted, brown to reddish or tawny 
exterior. It is found in the summer and fall in easternNorth America (a region not known 
for ils Iruffies). Se ve ral western truffles also have a warted exterior (e. g., T \ muriitum, 
T. d nsduk i T. gardneri, and T. harknessii), but they are dif ficult to distinguish without 
amieroscope. T. texensis( of Texas, natu rally) should also bementioned. For otherspecies 
with elliptieal, alveolate spores, see T separam. 

Tuber separ ans (Acorn Truffle) Color Plate 212 

FRUITING BODY underground, very firm or hard; (0.7) 1-4.5 cm broad, round to oval 
orsometimes lobed (potato-Uke), but usually with no more than three major lobes, lacking 
a basal mycelial luft. Exterior smooth to very m mule ly roughened bul not warted; whitis h 
when very young but soon bccoming uniform ly pale brotvn to dingy yellow -brown (about 
the color of an oak gall), then eventually deveiopmg dark reddish-brown to dark brown 
arcas (or darkening overall) as it reaches full maturity. INTERIOR solid, very firm and 
crisp, flakmg orchipping like wax, marbled; white when young, the fertile tissue bccoming 
light brown and then dark brown with age and the meandering sterile veins remaining 
whitish. Odor at maturity slight, dif ficult lo dcscribe. SPORES (30) 34-58 * 28-50(56) 
microns, broadly elliptieal to round, brown and alveolate (pitted-reticulate) al maturity, 
wilh few to many pits. Asci t-4 (6Hpøred, imbedded rand om ly in tissue between veins. 

H ABIT AT: W idely scattered togregarious in soil under oak and other hard woods; known 
only from the west coast, fruiting mainly in the spring and carly summer (at least in our 
area). I have found more than sixty specimens growing toget her in loose so il, associated 
with tanoak or possibly madrone, in June and J uly. 

ED1BILITY: Edible. It is mild or slightly nutty like Boleius eduiis ; but mueh crisper. 
Slice it thinly and saute very bnefly (about one minute) or the fla vor will be lost 

COMMENTS: The above description is drawn from a single large co I leet i on made near 
Santa Cruz, California, and thus may not represent the full range of variation within the 
species. The yellowish to brow n color of the hard, marble-to walnut-sized specimens was 
quite constant, and they were frequently confused with acorns buried in the duff (see 
photo on p, 860). The growth with hard woods and lack of a slrong odor at maturity d istin- 
guish it from T. gibbosum, while the exterior is not pubescent as in T. caUfornicum 
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Can you find ihe acorn among Ihesé prime examples of Tuber separans? If not, you aren t alone 
1 didn't discover il until Td brought homeallofthese truffles* which werefound under a si ngleianoak. 
Many other objects or "pseudoLuberiT^ rocks, animal dung, etc,) can also be mistakcn for truffiesl 


and Ihe dif ferent color and al veo la te spores separate it from T. rufum . However, there are 
many very similar species with elliptical to nearly round, alveolate spores that can only be 
di ffere nti ated with great difficulty. Part of the problem is that there are no up-to-date 
keys available for the North American species, and the spore sizes (an important 
feature) are useful only when correlated with the number of spores in each ascus. I n other 
words, the idenlifieationof most Tubers is hest lefttotruffieexpertssuchasJamesTrappe 
(who identified the above-mentioned collection as T. separans), Among the many other 
Tubers with elliptical, alveolate spores are: T \ mønt kote, a rare species fo und under 
conifers in the Sierra Nevada; T. rit r intim, also rare, with a smooth, pale yellow' exterior 
in youth; T. dryophilum, a very widely distributed species with smaller, coaisely alveolate 
spores and a yellow i s h- brown exterior at maturity; T. tevissimum, a thicker-skinned 
species t hat is also widespread; T , shearii, with large, coarsely alveolate, broad ly elliptical 
spores; and T. ir r adia ns, with many nearly round, coarsely alveolate spores. AU of these 
species have spores about the same size as T. separans or smaller See also T. gibbasum. 

T uber caiifornicum (California T ruffle) 

FRLITINC BODY underground, (I) 1,5-3 (5) cm broad, round to oval or more often 
irregularly lobed and/ or pitted; very firm, without a basal mycelial tufi. Exterior mi nutely 
but evenly pubescent {covered with tiny hairs) and whitish when young, becoming mot- 
tled with darker(olive to dingy ochre lo brown) areas as it matures, but usually retainmg 
patches of the white pubescence; s orne times cracked in age INTERIØR solid, firm, 
marbled, chipping like wax, w-hitish when young, becoming dark brown with large 
mcandering w hite sterile veins at maturity. Odor often distinetive when old {rather cheesy 
or like “gourmet” crackers). SPORES (30) 39-52 microns, round, alveolate {reliculate- 
pitted), brown at maturity. Asci 1-4 (6)- spored, imbeddedrandomly in fies hbetween veins. 

HABIT AT: Solitary to gregarious in or on soil (but under humus) in woods and at their 
ed ges; common (for a truffle) in California and Oregon, also report ed from Idaho and 
O bio, In our area il is sometimes abundant under oak in the late winter and spring, but I 
have also collected it on numerous occasions under Do uglas- fir as la te as July. Thefnming 
bodies are often attacked by slugs, nematodes, and fly larvae. 
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Tuher caUfomkum. This c om mon species always has round (sphencal} spores, but can usually he 
rccognized in rhe field by the patches ot white pubcscence on its exterior, 

EDIBILITY: Ed i ble. Some peopie detect a bitter laste, but the specimens 1 samplcd had 
a very slrong mushroomy flavor that would go well in sauces or gravies. 

COMMENTS:Thecriticai feature o f ih is Tuher is it s u nifo rmly roun d (not round to elli p- 
tical), alveolate spores. However, it can usually be told in the field by its pubescent or 
downy exterior (use a hånd lens!) and tendency lo be quite knob by, T. sphaerosporum 
also has uniformly round spores, but it lacks the pubcscent exterior of T. califomicum and 
has fewer and larger pits on its spores. It occurs in eastern North America and Gary 
Menser has found it under willow in Colorado. For alveoiaic-spored species with at least 
some elliptical spores, see T. separ am and 7. gib bosum 

Tuber rufum (Cinnamon T ruffle) 

FRUIT1NG BODY underground,0.5-2.5{3.5)cm broad, round to some w hat irregularor 
pota to-li kc, with or without one or more furrows; very firm or hard, without a basal tuft 
of mycelium. Exterior smooth or broken up into patches or^eyes” but notconspicuously 
warted, color variable: brown to emnamon when mature (brown to orange- or reddish- 
brown), usually duller and lighter (whitish to light brown) when young; sometimes with 
whitish, pinkish, or golden areas mixed withdarkershadcs, INTEKIOR solid, firm, chip- 
ping like wax, marblcd; whitish when young becoming grayish-brown to brown in age, 
sterile veins large, remainmg whitish. Odor not very distinetive. SPORES 20-48 * 17-32 
microns, elliptical to nearly round, brown and covcred with spines at maturity. Asci 
M (7)-spored, randomly imbedded in the tissue between the veins. 

HABIT AT: Solitary to gregarious or clustered beneath the soil under oaks and other 
trees, widely distri buted and common. In Califomia it occurs principally with live oak 
and is our most common Tuber , I have collectcd hund reds of marbie-sized specimens 
under oaks in the spring. It also fruitsm the late winter, but takes several weeks to mature. 

Tuber rufum (also kno wn as T. candidum) is our most common tru file. The paler specimens in this 
photo arc younger, the darker ones older. Note the r c ta ti vely smooth exterior and marbled interiør 
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EDIBILITY: Edible and fairly good; il has a faintly nully fiavor. 

COMMENTS: Also kno wn as T, candidum and more exactly calfed T. ruf am \ ar. niti * 
dum , thiscommon truffle is hest told in the field by ils modest size and browntoeinnamon- 
colored perid ium (at maturity), and in the laboratoryby ilsspiny ratherthanpittedorreti- 
culate spores. The latter feature sets il apart from most other North American Tubers. As 
in other Tubers, the i ntenor is solid and rnarbled, Other species; T. harknessii is an oak- 
lo ving western species with spiny spores and a d isti netly warted exterior. 


ELAPHOMYCES (Deer Truffles) 

S nijd.Lt lu medium-sized. underground. mycorrhizal fungt frequenlly inerusted niih dirt. FRUIT- 
I Nti ROUY lu und tu oval, usually hard und tut kmg an obvious hast'. Fxteriur srnooih tir mure 
often covered with small warts. Peridium (skin) thick (usuaUy 2-5 mm), tough am! usually hard. 
INI ERIOR a single large cavity soen j illed h tih collony white tissue thai bec ornes darkfbrown 
i o black) and ponder) at mal ur il), sterile while bands uf tissue uf ten visible in intermediate stages. 
STALK and cuLumcIla absenl, sterile base and mycelra) luft also absent, SPORES usuaUy dark 
brown to blackish at matunty, often so dark under tbe microsrapc that the ofTLamcntatiun is dif- 
fieull to malte out; round, ornamentet! with wartsorspincs. Ascitypicalty round al matu rity { ofte n 
jrregular when young), 8~spored, nol fo rining a liymenium, soon disintegraimg, not amyloid. 


THESE thick'Skinned truffles are unitjue among the Ascomycetes in having a dark 
powdery spore mass at matu rity, The powdery texture, which results from early disinte- 
gration of the asci,* plus the thick skin can lead to cortfusion with the earthballs (Seiero- 
derma). However, earthballs usually grow near the surface of the ground and have a 
distinet base or point of attachment to Iheir substrate, and are not usually inerusted with 
rootiets ( mycorrhizae), whereas Elaphomyces species grow up to J 2 inches under the so il, 
laek a distinet base, and are usually inerusted with dirt and mycorrhizae. 

Elaphomyces differs from other truffle genera in several additional respects. The Wall 
of the fruiting body, in addition to being thick and hard, is marbled in somespeciesfwhen 
sectioned). Also, the interior, although apparently homogeneous in old age, is actually 
divided into several large chambers by thick white bands of sterile tissue when yotinger. 
Final ly, Elaphomyces is the only genus of fimgi to be parasitized by certain species of 
Cordyceps (see p. 879), For these reasons, among others, Elaphomyces has tradilionally 
been separated from other truffles and placed in its own order and fa mily. However, it 
is now thought to be less dissimilar lo other truffles than once believed. 

Elaphomyces is mycorrhizal with both hardwoods and conifers. In our area it fruits 
throughout the mushroom season and can even be found in the summer if you look hard 
enough (or dig deep enough!). It is among the most abundant of all underground mush^ 
rooms, but is seldom seen or collected, perhaps because the soil-incrusted fruiting bodies 
look like halls of dirt. In Europe, species of Elaphomyces have been used as aphrodesiacs 
and cheap truffle substitutes, but iheir rindlike skin is tootoughandthe maturespore mass 
too powdery to be worth eating. Over 30 species have been described, based largely on 
microscopic criteria. Two common and far O ung representatives are depicted here. 

Key to Elaphomyces 

1 . Fruiting body with a distinet base nr point of attachment to its substrate; growing underground 
or above il; spores borne on bastdia (seeScIeroderma, p. 707) 

1 . Fruiting body usuaUy lacking an obvious base, but exterior often inerusted with dirt and my- 

corrhizal rootiets; growing underground, spores borne inside asa 2 

2. Peridium (skin) marbled when sliced o pen (as shown un next page) E. muricatusgroup. p. 863 

2, Pendtum not rnarbled when sectioned A, granulatus group, p. 864 

•The carly disintegration uf the asci h a unique and pu/zling feature of Elaphomyces that hascamed cvcti myco- 
fogisls tu Cunfuse it wilh Scleroderma. The spores are often highly e o mpressed and irrtguiar m shape white inside 
the ase i, presumably as a result uf pushtng agamst the aacus walL II may ve ry well be that this piessure ca uses the 
asd tu pup like bal lu ons ! 




Ehphomyces muricmus group, mature specimens. Note how spore mass is dark and po wdery in the 
iwo sectioned spedmcnsfbut the central core is stiH cottony in oneof them), and how thcextcnor of 
central specimen is incrusted with din and mycorrhi^al rootlets 


Elaphomyces muricatus group (Marbled Deer T ruffie) 

FRU l TIN G BO DY underground,2-5 cm bro ad, round to oval orsomcwhat lobed, very 
firm. Exterior yellow-brown to ochre-brown and covered with minute* hard, pointed 
warts that give il a pimpled appearanee* but the warts usually obscured by a erust of soil 
and tiny rootlets(mycorrhi2:ae) that is easily stripped or brushed away. Ferid ium{ skin) 
thick (2-5 mm), hard and rindlike, marbled when sectioned (dark brown to purplish- 
brown with whitish to vinaceous-tinged veins). INTERIOR at first hollow, soon stuffed 
with cottony wbite hyphae, then darkening to grayish, lilac, or purpksh and divided into 
chambers by sterile bands, finalty become brownish-black to black and uniformly 
powdery. Odor not very distinetive. SPORES 18-30 * microns, round, warted or warted - 
spiny, dark brown to black under the microscope. Ase i round to pear-s haped or irrcgular, 
mostly 8-spored, not forming a palisade (hymenium) and disintegrating soon afterthe 
spores form (and before they are completely mature). 


Elaphomyces muritatus group. Close-up of a sectioned speamen, showing the thick marbled peri’ 
dium (skm). The spore mass (interior) is snli cottony and divided into chambers by whitc sterile tissue. 




Etaphomyces muricatus group. Note how ihc thick skin is mat hied in sectioned specimen al lefl. and 
how the exterior is fmely warted in spedmen on right, £, granu la tus and its dose relatives (not s lius- 
t raled) look quite similar, but do nol have a marbied peridium. 


HABIT AT; S o li lary to gregarious in so il or du ff in woods; w idely dist ri buted and fairly 
common (if you're digging for truffles), It is said to prefer pine woods, but in our area I 
have found it as early as October under knobcone pine and manzanita and as iateas July 
under tanoak and mad rane. 

EDI BI LITY; Unknown(but seecomments on ed i bi lity of E. granulatus). 

COMMENTS: This lesser-known cousin of E. granulatus is best told by its marbied 
peridium (see photographs). Like other Etaphomyces species, tt is sometimes parasitized 
by Cordyceps* and is easily told from other truffles by its thick rind like skin and dark, 
cottony to powdery mature spore mass (interiør). The latier features can lead toconfusion 
with the earlhballs (Sderoderma), which* however, do not have a marbied peridium, 
Other species of Etaphomyces with a marbied peridium (e.g., E. verrucosum * E* varie- 
gatus) di ffer from E . muricatus microscopically. 

Etaphomyces granulatus group (Common Deer T ruffle) 

FRLTTINC BO DY underground, 2-5 cm broad, round to somewhat oval, very firm. 
Exterior usually covered with small hard watts ( but these often hidden by a crust of soil, 
ycllowish mycelium, and/ or mycorrhizal rootiets); sometimes pallid when young but 
usually pale lo dingy ochraceous oryellow-browm Peridium (skin) nndlike, very firm and 
thick (2-5 mm), showing a very thin yellowish outer layer (when sectioned) and a thick 
white to grayish inner layer that may feature darker ( brown) zones, but not marbied. 
INTERIOR at first hollow, soon stuffed with cottony tissue, event ua Uy becoming 
powdery when spores mature; white at first, soon grayish to purplish(and often separated 
into chambers by whitish bands), fmally becoming blackish and powdery. Odor not very 
distinctive. SPORES 24-45 (65) microm, round, thick-walled, black ish-brown to very 
dark reddish- brown under the microscope, ornamented with short spines or warts. Asci 
mostly 8-spored, round to pear-shaped, not forming a hymenium, disintegrating before 
the spores are fully mature. 

HABITAT: Solitary, scattered, or gregarious in soil or humus under conifers or less 
commonly hardwoods, widely distributed and very common, but seldom seen by the 
average mushroom hunter because it grows underground. Jt is usually found 2-3 inches 
(5-8 cm) below the surface, often imbedded in or resting on clay soil at the point where it 
meets the humus layer. In many regions it is parasi ti zed by species of Cordyceps — which 
serve as an above-ground indicator of its presencc -but 1 have yet to observe this in our 
area. It fruits throughout the mushroom season and can sometimes be gaihered by the 
bushel, I have found il under hemlock and pine in northern California, and Herb Saylor 
reports proliiic fruitings from Mendocino County. Alexander Smith callsit“ perhaps the 
most common hypogeous [underground] fungus in North America" — and he s h ould 
know, since he has eollected so many of ihem! 
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ED] Bl LITY: Edtble accord mg to some reports, but not choice. t n E urope it has been used 
for centuries as an aphrodesiac and truffle-substitute. 

COMMENTS: The thick rind li ke skin and purpie- gray to black, cottony to powdery 
interior d is tin guis h Elaphomyces from all other imdcrground Ascomycetcs, E. granulalus 
and itsclose relatives differ from theif. muricatm groupin hav ing a non-mar bied perid i um 
(as seen in sectioned spedmens). The earthball genus Scteroderma is simtlar, but prod uces 
spores on basid ia, usually has a distinet base or point of attachment to thesubstrate, lacks 
the small hard warts and outer erust of soil and mycorrhizae so frequently found in E* 
gramilatus. and usually grows nearer to the ground surface (or often above it). Other spe- 
cies of Elaphomyces with a non-mar bied pc rid i um are bes t d if fere nti ated microscopically. 
One, E . suhviscidus, has a smooth skin, dark brown mature spore mass, and smalter spores. 


Earth Tongues 

HELOTIALES 

THIS large order includes hundreds of small stalked orcuplike Discomycetes with in- 
operculate ase i (Le., each ascus has a pore at i ts tip through whieh the spores are expelled, 
but no operculum or** lid" as in the Pezizales). The most conspicuous members of this 
order are ca I led earth tongues because of their clublike to tongue-shaped fruiting bodies. 
Many others are cup-shaped or dtsclike, with or wilhoul a stalL 
The larger members of this orderare saprophytie on soil, humus, and wood, while most 
of the smaller types are parasi ti c or saprophytie on plant stems, leaves, and other tissues. 
None are prized edibles, being too smal! or too tough or too small andioo tough to bother 
eating. Thereare several families and over 150 genera in the Helotiates. Thesearedefined 
largely on the basis of microscopic features, and only a småtteri ng of the larger or more 
colorful species arc described here. Tbese have been divided into live groups, keyed below, 
based on the shapc and texture of the fruiting body. 

Key to the HeEotiales 

1 Fruiting body with a tap and s talk, the cap rounded to convex or w rink led but not cuplike 
(concave) or disdike 2 

1. Fruiting body variousJy shapcd, sometimes with an enlargcd "head/ 1 hut without a clear ly 

diffeientiated, rounded to convex or wrinkted cap 4 

2. Slalk very thin (usually le$s ihan 2 mm); cap bladderlike (hollow), whitish to yellowish; found in 

eastern Norih Amctiea, o! ten du s te red; spores borne on hasidia (see Aphy II ophora les, p. 548) 

2. Nol as above; spores borne inside asei . . . , 3 

3, Cap with a sterile underside and an abrupt edge or margin (but the margin usually inrollcd or 

tue ked iik toward the s talk) Leotii i& Cudonia * p. 872 

3. Not as above; cap merely an c n large d, dlherentiated "head" that Jacks an abrupt margin and 

sterile underside 4 

4. Ftesh ge lat j nous or rubbe ry-ge la linous, fruiting bod y variou&ly shapcd but not clublike, pmkish 

to reddish, purphsb, brown, or black; growing on wood Bulgaria & Allies, p. 875 

4. Not as above 5 

5. Fruiting body cuplike or disdike, with or without a stalk Ciboria& Allies, p. 877 

5. Fruiting bod ereel, dublike or with an enlarged or flatlened “head" 6 

6. Fruiting body with large internal chambef s orcompartments ..... (see HelvelLaceae, p. 796) 

6. Not as above . . 7 

7. Fntire fruiting body black or sometimes dark brown; at kast some of the spores brown under 

the microscope Geogbssum & Triehogfossum, p. 866 

7, Not as above; fruiting body usually Lighter or brigbter than above; spores hyaline (colorless) 
under the micro sco pc or Unged yellow Mkroglossum, Spathularia, & Alli es, p, 868 
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GEOGLOSSUM & TRICHOGLOSSUM 
(Black Earth Tongues) 

SmaJJ fungi usually found øn grøund or møs*, sometimes on rollen wood. FRU IT I NG BODY 
up right, usutilty ctuhtike, ^ith or wiihøiti an enlarged "head"; dark broyt n io black, Flush thin, 
tøugh, noi gdåtinons. STALK present, muatly siender; amooih or vetveiy. SPORES very long 
and narrow, usually sepia te, smoøth, brown under ihe tmvroseope (a( least iome øf them). Aset 
typically S-spored, iinmg the uppci portion ol the fruiting body or die "head" if one is present; 
■nopercul&te and not arny lo id, with a pore at the tip. 

THESE attractive httle Ascomyceies are easily recognized by their black (or occasionally 
dark brown) clublike fruiting bodies. Their color separates them from the fairy clubs 
(Clavariaceae) and other earth tongues, and they lack the pimpled surface or white spore 
powderso often found in Xylaria. Their very lo ng( yp to 250 microns!) brown part itioned 
(septate) spores are also distinetive. 

Both Geoglossum and Trichogtossum are charter members of the familyGeoglossaceae. 
In the more common of the two, Trichogtossum. brown lance-shaped cells cailed setae 
p rot rude from the surface of the fruiting body, gi ving it a vel vety texture, In Geoglossum, 
the setae are absent (at least in the fertile portion), and the texture varies from smooth 
to viscid to o nly slightiy vel vety. 

The black earth tongues are saprophytic on humus, soil, moss, or occasionally rotten 
wood. Se veral of the more than two dozen North American species are common, but all 
are dilficult to distinguish from their surroundings because of their dark color and small 
size. They are also difficult to distinguish from each other* even with a microscope. For 
this reason, only one representative from each genus is described here. Neither is worth 
eating. 

Key to Geoglossum & Trichoglossum 

1 . Flesh usually white; exterior of fruiting budy often roughened or minutsly pi mplecl bul not haj ry 
ur velvety; growing on wood (bul wood ofien burted); asci borne in Oasklike '*nests M (perl- 
thecia) imbedded in the fruiting body (see Pyrenomycetes, p. 878) 

1 . Not as a bove ....... 2 

2. Surface of fruiting body drstmctly viscid when moist, often glistemng, nol vdvety 

- . . , . G. glutmosum & olhers, bdow 

2. Fruiting body not viscid , . . . ........ 3 

3 . S u ri ace of fru iti ng body ( es pec i a tly stal k ) d ist inetl y ve 1 vety , fr u it ing bod y o ften ( bu t not a I way s ! j 

with a spade-s haped or fla Hen ed "‘head" 7". hirxutum Sl olhers, p. 867 

3. Not as above; fruiting br>dy not vel ve ty or only ve ry slig hl ly so, usually clublike or twist ed. bul 
sometimes with a di sti nel “head” ... G- nigritum & many uthers (see G. glutinosum , below) 

C eoglossum glutinosum ( Viscid Black Ea rth To ngue) 

FRUITING BODY 1.5-6 cm tall, eylindrical to club-s haped. Upper (fertile) portion 3-6 
mm wide, often flattened or slightiy twisted but other wise not sharply differentiated from 
lower portion (staik); surface black, smooth, viscid (at least when moist). Flesh tough, 
usually brownish, not gelatinous. STALK occupying luwer 1 / 3-2/3 of fruiting body, 2-3 
mm thick, dark brown to black, viscid when moist, usually smooth. SPORES 60-90« 4-5 
microns, greatly elongated, smooth , brown under the microscope, with 0-7 (usually 3 or 7) 
septa (parlitions). 

HABIT AT: Solitary, scattered, or in small groups tn humus, moss, or sometimes rotten 
wood, usually in the woods; widely dist ri buted but infrequently encountered. Tve found 
it se veral times in our area in the late falJ, winter, and early spring, but never in quantity. 

EDIB1LITY: I know of no one who bol hers collecting Geoglossums, but Captain Charles 
Mcllvaine says of this species: “Over a quart found in one patch. Stewed it is delicious.” 




I-eft: Geogiossum ghitinosum. Note all thc dcbris dingi ng to the vistid Iruiting bodies. Right: Geo- 
giassum nigritum (sce comme under G\ gtutinosum) is a iairly common species with a c lu blik c or 
twisted fruiting body that is nol flagran t ly velvety. 


COMMENTS: This dark earth tongue has many look-alikestsee below), butis oneof the 
few species with a dis tinet ly viscid, glistening surface when moist. Similar viscid species 
include: C. uffine, rare, with shorter spores; and G, difforme, larger(3-12 cmtall), whose 
spores have 8-15 septa, The genus Geoglosmm also mc ludes many similar dark brown to 
black, non-viscid earth tongues thai can only be differentiated microscopically, These 
species are not as velvety as Trkhoglossum and do nol often have a well-de fined “head.” 
Some of the more common and widespread onesare: G, gfabrum^ asmooth-stalked species 
up to 10 cmtall; G > simile, the most common species in eastern North America, stalk often 
scurfy or mimuely scaly; and G . nigritum {see photo), the most common species in our arca 
(but more widely distnbuted), with strongly curved paraphyses (sterile cells) whose tips 
are scarcely enlarged. All of these have brown spores, but some Geoglossums have both 
brown and hyaline (colorless) spores, including: G.fallax, whose hyaline spores are non- 
septate; and G . ulveotatum and G , intermedium f whose hyaline spores are septatc, There 
are also se veral similar, dark Mier og fossum species whose spores are all hyaline, including: 
M ktoglossum atrøpurpureum, fruiting body dark brown to purplish or black; M. 
fumosum, yellow- brown to brown; and M olivaceum (see comme ms under M. vinde), 
greenish-bruwn to dark brown with very short spores (10’ 18 microns long). 

Trichoglossum hirsutum (Velvety Black Earth Tongue) 

FRUITING BODY 2-8 cm tall, cylindncal to club-shaped or more often with a distinet 
“head” (Le., fruiting body shaped more orless like thc tongue of abeil). Fertile “head" when 
distinet 3-8 mm broad, usually flattencd lateral ly or compressed, oval or elongated to 
spade- or arrowhead-shapcd; surface dry, minutely hairy or velvety, sometimes w rink led, 
black, Flesh thin, tough, usually brownish. STALK thin (1-4 mm thick), more or less 
equal, densely velvety, often twisted or curved, tough, black. SPORES 80-195(210) * 5-7 
microns, greally elongated, smooth, brown under the microscope, typically with 15 septa 
(part ilions) when mature, but some varieties with consistently fewer or more septa. Both 
stalk and head lined with long brown sterile cells (setae). Asci 8-spored. 

HABIT AT: Solitary, scattered, gregarious, or tufted in humus, moss, or soil (or occa- 
sionally on rotten wood), usually in w r oods; very widely distributed and common. It is the 
most abundant earth tongue in our area, sometimes carpeting large tracts of humus with 
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ti 

/»rourum. Note the often spad e-s haped ‘"head" of this common black earth tongtie. 
Left: 7 ypica! fruiting bodies, Right: Iltese specimcns were phoiographed with a sirobc in an effurt 
to highlight some of the minute hairs that give them a velvcty texture. 

its little black clubs. In seems to favor habitais shunned by othcr mushrooms (e.g,, red- 
wood), and usually fruits in the winter or spring. Like ot her black lungi, it isdifficult tosee 

KDIBILITY: Supposedly edible, but much too tough to be worthwhilc. 

COMMENTS: This dainty earth tongue is easily recognized by its black vel vety fruiting 
body. In California specimens the fertile portion is usually (but not always) set off from 
the stem as a ihickened or flat tened, often spade-shaped “head .” The wonderful velvcty 
texture is caused by hund red s of minute projecting ha irs or spines (setae) and is most 
evident on the stalk, cspecially in dry weather. Geogiossum species are very simi lar, but 
are not as vel ve ty and do not normally have such a well -del i ned “head.* 1 Ot her species of 
Trichoglo&sum can only be differentiated microscoptcally. They include: T. velutipe s, 
with 4’Spored asci and mostly 7-1 1-septate spores; and T \ fartowii, with 8-spored asci 
and 0-5 (usually 3)-scptate spores, 

MICROGLOSSUM, SPATHULARIA, & Allies 
(Colorful Earth Ton gues) 

Small futigi found un ground, mass, or rotten wood. FRU1T1MG BODV ufinght. usually clubUke 
la .\pQtuta- or tongue-shaped, or k lih an enhrged fen ile "head"; vuriously colorcd bm not dark 
hrown to black, Flcsh uficn rather lough, nol gcktmotis, 5 i ALK usually present, oflen siendtr; 
smooth, mcaly, minutely scaly, or velvcty. SPORES mund lodbpttciil, spind le -shaped. or ncedle- 
likc, smooth, hyaltne (cøtortess) under the rmerosiQpe. so med mes se p Late. Asci Imtng up per pari 
uf fruiting body or confined lo the “head" il one is present; typicjiily E-sporcd, not amyloid. with 
a pore al the dp but not opereukte. 

THESE earth longues are morecheerfully eolored than Geoghssum and Triehoglossum y 
and their spores are colorless when viewed under the microscope. They may superf icial ly 
resemble the unbranched coral fungi or fairy clubs (Clavariaceae), but bear their spores 
in asci ralher than on basidia and usually have a swollen or flat tened, fertile "head." 7’he 
“head,” when present, lacks the abrupt edge and sterile undersurfacc of a LeottQ, Cudoniu, 
or Hel ve Ila, 

Four common genera, all members of the Geoglossaceae, are treated here. Among 
these, Spathularta stands out because of its peculiar flatte ned, fanlike “head" thal runs 
down opposite sides of thestalk. Neolecta isalsodistinctive because of its highly irregular 
shape, while Af uroglossum and Mitrula have more or less clublike fruiting bodies, the 
latter with a cleariy differentiated “head.” 
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These earth tongues, likc Geoglossum and Trichoglossum, inhabil humus, soil, moss, 
and rotten wood, but do not grow on msccts or trufftes. Noneare large enough or tasty 
enough to collect for the table, bul severalare quite beautifuh and are worth getting to 
know for this reason if no other. One species from each of the four genera is descri bed here; 
several o t hers are key ed out 

Key to Micrøglossum, Spathularia, & Alties 

1 . Fruiting body green ur greenish * - 2 

1. Not as above . * 3 

2. Fru i ting body o li ve-green lo green to dark green or b lue-green; stalk often minuteEy scurfy 

Or scaly _ , . . , . AL vinde , p. 870 

2. Fmiting body with only a shght greemsh tinge; stalk smoolh 

. . AI icr oglossum olivaceum (see M. vinde, p. 870) 

3. Fmiting body with a flatlened (paddle-likc or fanlike) fertile “head” that extends down the 

the stalk on opposite sides (Le., stalk appears to be wedged into the cap) 4 

3. Notas a bove; “head" absent. or tf present and flattened the n not runningdown stalk o n opposite 

sides * 5 

4. Stalk reddish-brown to dark brown and velvety; found mamly in eastern North America 

Spathularia velutipes (see S. /la vida, p. 871) 

4. Not as above; widespread Spathularia f la vida & ot hers, p. 871 

5. Fru ding body with a small oval or rounded "head” thal is sharply differentiated (and oflen 

differently c olo red) from stalk; sometintes growing in water ■ ■ & 

5. Fru ding body lacking a sharply differentiated “head” (bul apex may be swollen, Ilattened, or 

broadened); not growing in water , - - 8 

6. T ypically growing o n submerged stick s in ru nning wa ter (often tn told mouniai n streams); stalk 

usually brownish P ibr essea truncorum (see Mit rula abietis, p. 870) 

6. Nut as above; growing in still water or nol in water at all 7 

7, "Head" pinkish-buff to pak fksh-colored lo light brown; stalk light to dark brown; found in 

duff under co ni fere AJitrala abietis t p. 870 

7. "Head" differently colored (often yellow or orange) and stalk often whitc or pinkish-tinged 

and j ur growing in shaltow pools or on very wel soil or leaves 

Al it rula e/egans & ot hers (see Af. abiet is, p. 870) 

8. Fmiting body palhd to pale ochre ordmgy yellowish, always grow mg on wood; exterior usually 

roughed or minutely pimpled by the projeetmg tips of perithecia (flasklike nests of asci); rare 

, (see Fyrene mycetes p. 878) 

8. Fruiti ng body differently colored, or if s i milar in color then lacking perithecia; usually terrestnal 


or in moss T sometimes on rotten wood 9 

9, Fmiting body pak yellow to b right yellow to orange 10 

9. Fruiting body differently colored 12 


10. Fruiti ng body clu blike and siender, without a broadened fertile "head”; spores borne on basidia 
(see Clavariaceae, p. 630) 

10. Fruiting body usually with a broadened, often flatlened fertile "head" or if not, Iheitextremely 

variable in *hape (often lobed, forked, flatlened, twisted, etc., and usually at least 0. 5-2.5 cm 
broad at the top), spores borne inside asci 11 

11. Fruiting body very irregular in shape toften lobed, forked, flattened, twisted, etc.), usually 

yellow and usually found under comfers; spores usually less than 10 microns long, elliptical 
to nearly round; widely distributed Neokcta irrvgutaris & others, p. 871 

1 1 . Fruiting body regularly clu blike (but usually with a broad or flattened “head"), yellow to orange; 

found mainly in eastern North America; spores long and thin ............. 

Microgtossum rufum (see Neolecta irregularis* p. 87 1) 

12. Fmiting body yellow- brown to dark brown, purplish, or even black; usually siender; spores 

borne in asci . Microgtossum atroparpureum & others (see Geoglussum glutinosum, p. 866) 

12. Fruiting body differently colored (usually paler or brighter than above) and,' or thick; spores 
borne on basidia (see Clavariaceae, p. 630) 
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Mier oglossum vir ide (Green Earth Tongue) Coior Plate 214 

FRUITING BODY 15 5 cm talk clublike to tongue’ or spatula-shaped (i, c., with an 
e ni arged “head" at maturity). Fertile “head"' 4-1 2 mm broad, dark green to pca-green, 
green, oli ve-green, or even bluish-green, smooth or furrowed, often flattened or com- 
pressed in oldcr specimens. Flcsh greenish, rather tough, STALK 2-5 mm thick, colored 
like the head or paler green, usually thinner; surface minutdy scurfy or scaly, but some- 
times smooth in age. SPORES 14-22 * 4-6 mierom, sausage-s haped to spindle-shaped, 
smooth, hyaline (colorless) under the microscope, not septate or septate only when o!d, 

HABITAT: Solitary, scattered, or in groups or tufts in soil, moss, and duff under both 
hardwoods ard corifcrs; w idely dist ri buted. It is not uncommon in Coastal California in 
the winter and early spring, but is often overlookcd bccause of lts small size and green 
coior. 1 find it most often under redwood and tanoak. 

EDI BI LITY: Too small to be worthwhile. 

COMMENTS: The striking green coior sets apart this petite, farflung earth tongue, The 
specimens in the coior plate a re rather young and club-shaped , but as they gro wolder thei r 
“heads" will become flatter (laterally) and more distinet, The minutdy scaly or scurfy stalk 
is also dis tinet i ve r M. olivaceum is a somewhat si milar but smoother species with an ol i ve- 
buff togreenish-brown to dark brown (not truly green) fruiting body and shorter spores. 
1 have found it twice in ourarea T but it is more widely distribut ed . Other species of Micro ~ 
gi os sum are either yellow to orange (see M. rufum under Neo leeta irregularis) or brown 
to blackish(see Af, atropurpureum and M . fumosum under Geogtossum glutinosum). 

Mitrula abietis (Miniature Earth Tongue) 

FRUITING BODY 0. 5-4 ( 5 ) cm talj, with a sta I k and sharply d i fferentiated “head Fertile 
“head 1 1-7 (10) mm broad and high, ro und is h to cylindrical (dongated), witha smooth 
surface, pinkish-buff to pale flesh-colorcd to light brown, Flcsh thin. STALK 0.5-3 (4) cm 
long, I -4 (7) mm thick, equal or tapered slightly, thin, light to dark bruw r n( usually darker 
than eap), smooth or slightly powdcred above, often with brown ha irs at base. SPORES 
10-14 * 2-2.5 microns, elongated, smooth, not septate, hyaline (colorless) under the 
microscope. 

HABITAT] Scattered to densely gregarious in needle duff under nort hern and mountain 
conifers; common in western North America in the spring, summer, and falk butabsent 
in our area. 

EDI BI LITY: Elesh lessand probabiy flavortcss. 

COMMENTS: This [iltle mushroom sometimes grows in large carpets on the forest floor, 
The sharply differentiated “head" distinguishes it from most earth tonguesand fairy clubs, 
and it is usually smaller than Cudonia and lacks the abrupt cap margin and sterile under- 
side of t hat genus. M. elegans, sometimes called the“Swamp Beacon," is a si milar, widely 
distributed and common species that f ruits in very wet humus or soil or on leaves in shallow 
pools. It has a creamy to bright yellow or pale orange “head" and a white orpinkish-tinged, 
sometimes viscid stalk and can often be found under mountain conifers in the spring and 
early summer. It has long passed under the nameAf. palvdosa, a si milar European species 
that differs micro scopically. Other species: M . gracilis is a nort hern and montane species 
with an ochraceous to orange-bu ff “head"; it usually grows in moss. AL borealis , also 
nort hern, has a golden-yellow “head” like that of AL elegans. but has elliptical orcrescent- 
s haped spores. M . tumilaiospora is an eastern springtime, waler-ioving species with a 
flesh-colored to yellow ish “head” and cre s cent -s haped spores. Vibressea trtmeorum looks 
likc a Mitrula or a miniature Leotia , but usually grows on sticks in running water (often 
in coJd mountain streams), It is even smaller tlian Mitrula and somewhat gelatinous. 
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Neolecta irregularis (Irregular Earth Tongue) Color Plate 200 

FR LITING BODY 1-7 cm talt, dublike to very irregular (lobed, sparmgly branched, 
grooved and twtsled , etc ), usually flattened or compressed, 0.4-2. 5 cm broad at apex. 
Fertile surface pale yellow to bright yellow or orange-yellow. Flesh white or yellow r ish, 
rather tough. STALK sometimes ab sent but usually present as a sterile, pale yellow to 
white base beneath the fertile portion; 1-6(10) mm thick (usually ihinner than fertile area). 
SPORES 5.5-10 * 3.5-5 microns, elliptical to nearly round, smooth, not septate, hyaline 
(colorless) under the microscope. Asci limng at least the upper part of (and sometimes 
the enlire) fruiting body. 

HABITAT: Widely scattered to gregarious or oceasionally tufted on ground. ruoss, or 
duf f, usually under conifers; widely distributed. Along with N. vitellma (see comments), 
it occurs throughout much of the West, but is apparently absent in our area. I have seen 
large fruitings under spruce and fir in New Mexico and Oregon in the summer and fali. 

EDIBILITY: In my opinion, not worth colleeting. McIJ varne* as usual, dissents: “Those 
fortunate enough to find this species will hunt for it again assid uously. Even raw, whencut 
in strips, it makes a picturesqueand delictous salad.” 

COMMENTS: The bright yellow color and highly irregular shape are usually enough to 
identify this species, whieh is also known as Spragueota (or Mit ruta) irregutaris. Club- 
shaped specimens can be mistaken for fairy clubs ( Clavultnopsis), but bear Iheir spores 
in asci rather than on basidia* are usually broader, and often have irregularly-shaped 
fruiting bodies growing nearby. Microgtossum rujum is a farflung earth tongue with a 
bright yellow to orange fruiting body. It is much more uniform in shape (usually with a 
siender stalk 2-4 mm thick and a wider* flattened 14 head”) and has much longer spores 
(20-40 microns). It is especially common in eastern Norih America in the summer and 
early fali. Other species: N. vitellina cl osely resembles A r . irregularis, but is slightly smaller 
and paler, and differs microscopically. 

S pat hular ia f la vida (Fairy Fan) 

FRL'ITINC BODY 1-10 cm tall, with a stalk and fertile “head.” Fertile “head” very com- 
pressed or flattened laterally, spatula- or fanlike, I -3 cm broad, decurrent (rurningdown) 
on opposiie sides of the stalk; surface (sides) smooth or wrinkled, sometimes lobed or 
contorted or witha notched apex, pallid when young becoming pale yellow to yellow, buff, 
or ci nnamon-buff to brownish (or oceasionally pale orangish). Flesh white, not gelatinens. 
STALK (1) 2-8 cm long, 2-10 mm thick, variable in shape but often thicker or swollen at 
base, usually hollow; surface smooth to finely mealy but not velvety, white to yellowish or 
colored Ir ke the “head” but usually paler, with white to pale yellow mycelium at base. 
SPORES 30-75 (95) * 1,5-3 microns, very long and narrow (needle-Iike), smooth, with 
one to several septa (partitions) or none at all; hyaline (colorless) under the microscope 
but often yellow-brown in mass, especially when dry. 

H A BIT AT: Scattered to gregarious or even clustered, sometimes in lines or circles, on 
humus or rotten wood under con i fen (especially pine) or sometimes hardwoods; w r ide- 
spread. It is common in the summer and fali in the Pacific Northwest and Southwest and 
occurs in northern California in the fail, winter, and spring, but I have yet to find it locally. 

EDI Bl LITY: Said to be edible, but rather tough. Captain Charles Mcll varne describes 
it as “tenacious but tender.” 

COM MENTS: The peculia r flattened , paddle- or fanlike “head” that ex tends do wn oppo- 
site sides of the stalk is unique lo this little mushroom and itsclose relatives (see next page). 
It might possibly be confused with Neolecta irregularis or a Microglossum, but is not as 




I Æft: Spathufaria flavida is easily told by its flattened, paddle-Like ^head" Note how stalk of central 
specimen appears to be wedged into the "'head*" and how fertile surface can be wrinkted or smooth. 
Right: Cudonia circfrums (see p. 873). Note inc lirved cap margin and cltistercd growth habit. 


brightly c olo red and has a more c ons isten Uy compnessed “head.” 5, clavata is a synonym. 
Other species: S. spathulata is said to be similar but has smaller spores and a somewhat 
d arker (yellow-brown to reddish-brown) fru i ting body. Its cap ranges from fla tte ned to 
rounded (as in Cudonia) but is fertile over its entire surface rather than j ust at the top. It 
was originally collected in Big Basin State Fark, Cafifornia, but I have not seen h there. 
S. (-Spathulariopsisj velutipes of eastern North America is a common and dis ti net i ve 
“fairy fan” with orange mycelium and a vel ve ty dark brown to reddish-bmwn stalk that 
may be thicker at the bottom or top, plus a yellow to yellow-brown flattened ‘"head" that 
is covered by a “ved” when ve ry yo ung and often retains “veir remnants at ma tu ri ty. 


LEOTIA & CUDONIA 


Small lo medium^iztd lungi found on ground or rotten wood. FRU1T1NG BODY withacapand 
stalk. CAP rounded lo convex or hbed, the margin uf ten tnrolied; surface ^mooth or vtrinkJed, 
viscid when muist in Leotia, not Viscid in Cudonia; variously eolored. Fie di gelatmous in Leotia, 
nol geUuinous in Cudonia. S I ALK smoolh orscurfy or minutdy scaly, wett-devetoped, variously 
colored SPORF.S spmdle-shaped or necdle-hke T hyalinc (colorlcss) under ihe microscope; some- 
t i niti septatc, sniootb. Asd li ni rig the up per * ur face of Ihe cap. typically S^sportd, noi amyicnd. 
moperculate, with a pore at the tip. 


TH ESE two genera are unique among the eanh tongues tn possessing a well-developed 
and clearly differentiated cap and stalk, The cap is not just a swollen”head TT as in Mitrula 
or o l her earih tongues; instead, it has a sterile underside and an abrupt margin that sets 
it off from the stalk. fn addition, leotia is easily dis ti ngu is hed by its gelatinous to semi- 
gelatmous tissue. Cudonia, in comrast, is fleshy ortough but not gelatinous. It is apt to be 
mistaken for a small elfin saddle (Nehella), but its cap is usually convex or rounded and 
not as dramatically tobed as in that genus. 

Leotia and Cudonia used to beclassified with other earth tongues in the Geoglossaceae, 
but are now placed alongside a number of genera (e.g., Butgaria) in a larger fami ly, the 
Leotiaceae. Both are widely distributed, but onty Leotia is common in our area. They 
graw on the gro und or on rotten wood, often in groups orclusters. Neither genus is worth 
eating, although Leotia might be u seful as a lubricant! Two species of Leotia and one 
Cudonia are d esc ri bed here. 
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Key to Leøtia & Cudonia 


I. Flesh gclatiuous or semi^gelatinous; surfaee of fruiting body viscid or sluny when wet .... 2 

i , Flesh not gelatinens; surtace not normally viscid ...... 6 

2- Growing on submerged sticks in rimmng water; small - 


_ (see I ibressea truncorum under Mifruia abietis. p. 870) 

2. Nol as above 3 

3. Fruiting body small (0.5-3 cm taJl), whitish to pmkish or brownish, sømeiimes with an ochra- 

ceous or lavender tinge; found on rotting hardwoods in c astern North America; rare ..... 
bieocudonietta (-Leotia) steps 

3 . Not as above; us ua! ly la rge r T o ftc n wi t h yel lo w, ocbre, o r green i s h shadcs; widespread 4 

4. Capcønsistently and di s tinet ly green or gr een ish 5 

4. Cap some shade of ydlow, buff, ochre, or ci nnamon, at times with a gneemsli ti nge (oli ve-brown 


or olive-ochre, etc.) L* luhrica t p. 874 

5, Staik white to yellow or orange . , > L. viscosa , p^ 874 


5. Staik pale green to green atrovtrens (see L. viscosa. p. 874) 

6. Cap yellow ish to oli ve-buff, sometimes with small “veiP fragments on margin; found m eastern 

North America, usual ly under hardwoods C. iutea (see C. cirrirums, below) 

6. Not as above; dif feren tly colored; widespread 7 

7, Cap crcamy to pinkish-buff, cinnamon-buff, yinaceous-buff, pate brown, or occasionally 

darker; found main ly in the la te summer and fali; widespread C\ dreinan s f below 

7. Cap pinkish-buff to pinkish-cinnamøn to grayish-brown or dark grayish-brown; found in 
western North America under conifers, usually in the spring and summer ...... 

, C. monticala & C grisea (see C. arcinaW • below) 


Cudonia circinans (Common Cudonia) 

FRUITING BODY with a cap and staik, CAPG.5-2cmbroad, usually roundedorconvex, 
sometimes with a central depression and sometimes convoluted; surface wrinkled or 
smooth, creamy to pinkish-buff, cinnamon-buff, vinaeeous-buff, pale brown, or ocea- 
sionally darker; margin usually cur ved down and in toward the staik. Underside sterile, 
often with radiating veins that cxlend up from the staik. Flesh thin but firm, not gelati- 
nens, ralher tough or leathery when dry, STALK L5-7 cm lang, 2-12 mm thick (but 
usually less than 6 mm at apex), equal or more often thicker below , sluffed or sometimes 
hollow in age; d rab to dark bmwn ( usually darkerthan cap), usua lly mi nutely scurfy , often 
longitudinally striate or ridged, especially above. SPORES (28) 32-40 (46) * 2 microns, 
very lang and thin (needle-like), smooth, sometimes septate (partitioned), but usually not; 
hyalinc (culorless) under the microscope, 

HABIT AT: Scattered to gregarious or often in denseclusters in humus, soil, and on rotting 
wood; particularly common under conifers, bul also found with hardwoods; w'idely 
distri buted. It is said to be the most common member of its genus, but [ have yet to find il 
in our area. In the Pacific Northwest it is fairly common in the la te summer and fall. 

EDI Bl LITY: Poisonous, at ieast raw. It is said to contain high concentrations of MMH 
(see pp. 799 and 893 for details). 

COMMENTS: The small size, convex to somewhat convoluted cap, and non-gelatinous 
flesh are the hall marks of this species. It is reminiscent of a dry Leotia, but is not as brightly 
colored. It can also be mistaken for an elfin saddle ( Heivella), but the shape is different 
and it often forms dense groups or c lus ters untypical of Hehella (seephotoonp. 872). 
C montkoh is a similar, pinkish-cinnamon to pinkish-buff to grayish-brown weslerner. 
It is the largest Cudonia (up to 10 cm high, ca p 1 -3 cm broad), but has mueh smallerspores 
than C. cf>c/«dm(oniy 18-25 micro ns long) and af requently co m pressedo reven somewhat 
saddle-shaped cap. It is common under conifers in northern California and the Pacific 
Northwest, usually in the spring and summer (whereas C. circinans is more frequent in 
the fall). C. grisea also occurs under conifers in the Pacific Northwest, but has a gray to 
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dark grayish-brown or fuse gus fruiting body and usually fruits in thc spring, C lutea isa 
yellowish to olive-buff eastern species that sometimes shows “veir fragments on the 
margin of the cap. It grows seattered to gregarious, usually under hardwoods. 

Leotia lubrica (ielly Babies) Color Plate 215 

FRUIT1NG BODY with a cap and stalk, CAPO. 5-4 cm broad, round to eonvex to slightly 
lobed or knobby; surface smooth or wrinkled, viscid to slimy when moist (but sometimes 
d ryi ng out), buff to yellow, ochre, oli ve-ochrc, orsometimes cinnamo n or green is h-brown; 
margin usually curvcd in touard stalk, often lobed or wavy. Underside sterile, paler. Flesh 
gclatinous (al least the central core), often translucent. STALK 2-8 cm long, 0.3-1 cm 
thick, cqual or somewhat Ihicker below r , smooth or scurfy (with minutegra nules), hollow 
or more often filled with a gel; surface viscid when moist, colored likc cap or sometimes 
yellower, SPORES 16-25 * 4-6 microns, spind le-shaped and sometimes curved, smooth, 
hyaline (colorless) under the microscope, septate (partit joned) at maturity, 

HABITAT: Solitary lo gregarious or clustered in duft, soil, or very rotten wood under 
both hardwoods and conifers; widely distributed. It is the most common LeoJitf inNorth 
America, but is not as frequent in our area as L . viseosa. I usually find it in the winter and 
spring, but in other regions il fruits in the summer and falk Alexander Smith describes 
finding massive clusters buried in sand duncsl 

EDIBILITY: Harmless but glutinous. It might be more useful as a lubncant than a 
condimcnt! 

COMMENTS: This farflung fungus is unlikely to bc mistaken for any other The com- 
bi nation of rounded or w r rinkled cap, viscid fruiting body with gelatinous flesh, and overall 
yellowish to ochre-buff color set it a part. Grecnish-tinged forms approach L viseosa, 
and the two species may i nte rg rade. 

Leotia viseosa (Chieken Lips) 

FRUITING BODY with a cap and stalk. CAPQ.5-3cm broad, round toeonvextoslightly 
lobed or knobby; surface smooth or slightly wrinkled, viscid or slimy when tnoist, dark 
green to oli ve-green; margin usually i nc ur ved toward the stalk, often lobed or wavy. 
Underside sterile, usually pallid or paler, Flesh (al least the central core) gelatinous, 
often translucent. STALK 2-9 cm long, 0.3-1 cm thick, cqual or tapered slightly upward. 


Leotia viseosa, young specimens. Note the viscid -gelatinous stalk and flesh. As they mature the eaps 
will grow larger. The gneemsh cap disimguishes this species from L. tuhrica (shown m color plate). 
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smooth, hollow or filled with a gel, viscid to sliiny when moist; white to yellow or orange, 
sometimes with minute green dats or particles, cspecially above. SPORES 16-28 * 4-6 
microns, spind le-shaped and often slightly curved, smooth, usually septate (partit ioned) 
at maturity, hyaline(colorless) under the microscope. 

HABIT AT: Solitary, scattered, or in groups or cl usters in humus or on rotten wood; 
widely distri buted. This is the most common Leotia in ourarea, lt fruits in the winter and 
early spring under oak and various other trees. 

EDIBILITY: Harmless but gelat inous. 

COMMENTS: This geiat inous Ascømycete with the green head and white to orange stalk 
ean hardly be confused wit h any other. In dry weather the surface of the cap and stalk may 
not bc obviousiy viscid, but slicing open the fmiting body will usually reveal gelatinous 
tissue within. The nickname “Chieken Lips” was obviousiy given to it by the same person 
who dubbed Truholoma flavovirens the “Man On Horsebaekl” Other species: L. atro- 
virerts (-L. chloroæphala) is a s i milar but smaller eastern species with a green is h to dark 
green cap and green to pale green stalk. L. lubrica ( see description) is usually yellower. 

BULGARIA& Allies 


Small lo medium-sized tung] usually growing an wood or bark Gfhardnaod& FRL1TING BO DY 
wp-shapedia mp-shaped to nearl} roundta irteg$derl) lobed; pink ish to reddah. purpUsh, dark 
brown, or black. He&h getatinous ar rubbe ry -gelatinous Si ALK ahserti or present ontym ashori 
narrowed hase. 5POR.LS cUiphcal lo clortgaled, smooth or ribbid, optale or nol septaic; brown 
(or man i of them brown) or black in Rulgariu. øiherwisehyalinctcolorless) under the microscope 
Asci lining upper surface of fruiting body, (ypically B-sporcd, inoperculaie, wit Jh amylokl pore in 
Bulgaria, otherwise not amyloid. 


THESE are gelatinous or rubbery-gelatinous, hardwood-inhabiting fungi with little or 
no stalk and a top-shaped to cup-shaped to irregular fruiting body. I he gelatinous texture 
can lead to confusion with the jelly fungi, which bear their spores on basidia, and with 
Sarcosoma and allies, w hich have operculate asci. Since these differences are microscopic, 
the species treat ed here are also key ed out under those groups. One species, Bulgana 
inquinans, is desenbed here, and three ot hers are discussed. They are placed with Leoiia 
in the Leotiaceae, but iaek the well-developcd stalk of t hat genus. Because of their texture 
they are not worth eating except in direemergencies. 

Key to BuJgaria & Allies 

I. Fmiting body usually irregularly Jobed or hrainlike, often ibrming conflucnt masses; found on 
bcech in eastern North America . . Ascotremella faginacea (see Bulgaria inquinans, p. 876) 

1 , Not as above *•■■**■■ 2 

2. Fruiting body shallowly cup-shaped to earlike or seaweed4ike, reddish-brown to dark brown 

but not usually black (unless dried out), typicaily 2 cm broad or more; spores borne on basidia 
which usually line the lower (but sometimes the upper) surface of fruiting body: sier i te sur- 
face min ule ly ha i ry or do w ny (see Auricut&ria auriculo, p. 675) 

2. Not as above; spores borne in asci which line the upper surface of fruiting body 3 

3. L'pper (fertile) surface of fruiting body dark brown to black 4 

3. tipper surface of fruiting body pink ish to reddish, reddish-brown, purplish, or tan 5 

4. Found on dead hardwoods; asci not operculate Butgaria inquinans, p. 876 

4. Found o n gro und or on dead eonifers (rare ly hardwoods); asci operculate (i e., with “lids”) 

(see SarcosomaSi Allies, p. 826) 

5. Fruiting body cup-shaped at maturity; fertile surface reddish-brown to brown; exterior with 

minute dark ha irs; aset operculate (with “lids”) ......... (see Sarcosoma Si Allies, p. 826) 

5. Fruiting body usually more or les s to p-s haped, pinkish to reddish to purplish; asci not oper- 
culate Ascacoryne sar c oides Æ A eobulgaria pura ( see Bulgaria mqutnans, p. 876) 




Bulgaria inqumam, These gelat mons specimens look like licorice drops. (If on ly they tasted like 
thern T ) The three on Jeft are being vicwcd from the top, the one on the upper right, from the side. 

Bulgaria inquinans (Poor Man’s Licorice; Black Jelly Drops) 

FRUIT1NG BODY 1-4 cm broad and/ or high, rubbery; at first rounded to somcwhat 
eylindrical to shailow cup-shaped or top-shaped, the top then broadening mtoa flattcned 
or broad ly convex, flabby “cap” Fertile (upper) surface blackish and often shiny when 
wet. Exterior or underside brown to blackish and roughened, Flcsh gclatinous orat least 
very rubbery; pliani and lough, not brittle. STALK absenter present asa narrowed base, 
continuous with and colored like the exterior or underside of the "cap.” SPORES 1 1 - 14 
* 6-7 microns, more or less kidney-shaped, smoolh, not septate; brown or black in mass, 
but only the upper føur incach ascus brown under the rmeroscope, ihe olherfour hyaline 
(colorless); asci typically 8-spored, their tips blueing in iodine. 

HA BIT AT: Solitary, scattered, in rows, or densely gregarious ordustered ondead hard- 
wood logsand branches, especially of oak; w idely distributed and common. Inourarca 
it fruits throughout the mushroom season, especially on live oak and tanoak, and can be 
seen on almost any wintertime trek through the woods. 

ED tfil LI TY: Unknown, but as the common namc implies, not worth eating except in 
desperation! 

COMMENTS: Also known as Phaeobulgaria inquinans, the flabby, funky fruiting 
bodies of this fungus look something like licorice drops, or in the concise words of Judith 
Scott Mattoon, “They remind me of rubber parts that fit into things by squeezing through 
and then popping back into shapc — you know what 1 mean?**Thc lexlure is reminiscent 
of India rubber, or can be gclatinous, tcading to confusion with the jelly fu ngi. However T it 
bears its spores in asci ral her than on basidia, and can be told in the field by its distinetive 
shapc and color. Its growth on dead hard woods and smaller size disti nguish it from the 

Buigarta inquinans. These specimens werc collected in dry weather and consequently are rubbery 
rather than gclatinous. Note the narrowed base beneath the fertile portion. 
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conifer-loving “Starving Man’s Licorice" (Sart osoma mexicana and S. htahemis). Des- 
pile its uncanny rescmblance to SarCosoma , it is classified with thcearthtongues because 
of its inoperculate (lidless) asci- Other gelatinous species: Ascocoryne (=Coryne) sar- 
coides is a widespread, more or lesstop-shaped, gelatinous, flesh-colored to dark purpiish 
or rcddish’brown species. It is smaller (up to ! cm broad), has sepia te spores, and grows 
on dcad wood. A eobulgaria pura f-Ascotremetla turbinala) is a flesh-colored to reddtsh, 
top-shaped eastern species with non-septate spores. Ascotremel/a jaginacea is a large r, 
raisin-colored, gelatinous species that is lobed or brainlike and often fonns continuous 
masses on beech trunks in eastern North America. All of these look like jelly fungi and 
are keycd oul under that group 

CIBORIA & Allies 

Smalt to m inuit fungi fetittd on runen wottd, soil, or more often on pittru items, leaves, nuts, and 
other vegeiabie matter. FRUITING BODY usualty cup-shaped to dt stiske or cushion-shaped. 
with or wiihoutQsiatk. Fertile fupper) suifate vari ously coiorcd, usually smooth. Underside sterilt, 
with or wiihoui håirs. STALK. if present long or short, u&uully very ihm, somelimeii a risi i tg from 
a swuikn Tuber." SPORES variously shapcd, usually bul nolalways smooih and hyalinetcolor- 
Icss) under ihe mkrosenpe. Asti linmg ihc upptr surface of the fruiiing body, usually S-spored, 
inupertublt, wilh a portal ihc tip whkh may or may nol bt amyloid. 

I HE a b o ve synopsis covers a vast group of minule bul ente cuplikc and disclike fungi that 
are seldom coJJected except by professional specialists. They dif fer from the many cup 
fungi in the Pezizales in having inoperculate (lidless) asci Some, such as Ciboria, have 
long stalks attached to the substratc. Ot hers, such as Sclerotinia, WhetzeUnia , and Myrio- 
sclerotinia, have long stalks that arise from a tuber like mass of lissue (sclerøtitim). Still 
ot hers, like Dasyscyphus, have shorter, some times hairy stalks. Finally, there are many 
(e.g., Mollisia) that have no stalk at all A large number of these fungi are parasitic on 
plant parts, but some are saprophytes. Withoul exception they are too small to interest the 
averagc mushroom hunter and are certainly too small to eal. The two genera d esc ri hed 
here, Ciboria and Cfdorociboria, belong to different families (the Sclerotiniaceae and 
l^otiaceae, respectively). Se ve ral other related families are not trea te d here. 

Key to Ciboria & Allies 

I . Fruiting body blue to green or pallid with a blue orgreenish tinge; growing on wood 

Chtorociboria aeruginascen s & ot hers, p. 878 

1 . N ot as above 2 

2. F ruitmg body mm ute, bnght y elløw lo orange- yd low; fo und on rotten wood, usually in swarms; 

widely distributed . .... Bispor elia citrina 

2. Not as above * * . * . — ....... 3 

3. Stia Ik arising from a swollen Tuber* 4 (sclerotium) Scierotmia, WhetzeUnia, & Myriosclerotima 

3. Not as above 4 

4. Fruiting body yellow-brown to brown, with a stalk; growing on willow and alder catkins .... 

Ciboria amentacea, belnw 

4. Not as above . . , Ciboria, Dasyscyphus, Mollisia, & many ot hers 

Ciboria amentacea (Catkin Cup) 

FRUITING BODY with a stalk and cupiike cap “Ca p" 0.5- 1.2 cm broad, at flrstshallowly 
cup-shaped, expanding to nearly flat inage. Fertile (upper or inner) surface light brown to 
yellow-brown, smooth. Exterior of cup similar in color, aiso smooth. STALK 1-5 cm 
long, I -2 mm thick, light brown to yellow-brown, ctjual, smooth, often curved, not arising 
from a sclerolium. SPORES 7.5-13 * 4-6 microns, elliptieal, smooth. 
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HABIT AT: Solitary or in small groups on o Id, fallen alder and willow catkins; widely 
distributed but sddom collected, usually fruiting in the spring. 

EDIBIUTY; Who knows? 

COMMENTS: The growth on alder or willow catkins rcscuesthis little brown cup fangus 
from the anonymity it so richly deserves. 

Chlorociboria aeruginascens ( Bl ue Sta i n) 

FK V ITING BO DY 3-7( 1 0) mm broad, at first cup-s haped, then becomirtg flat or d isclike 
or with a slightly eleva ted margin. Fertile (tipper) surface bnght to pale blue-green or 
turquoise, sometimes with a yellowish or orange-yellow lintdeveloping i nage; smoothor 
slightly wrinkled. Exterior (underside) similarly colored (but not yellowish). Flesh thin, 
also bluish-green. STALK usually present as a short, narrowed, typically of f -center base, 
up to 3 (6) mm long and 1 -2 mm thiek, same color as rest øf fruiting body. SPORES 6-10 * 
1 .5-2 microns, spindle-shaped or elongated, smooth, with an od droplel at each end. 

HABIT AT: Cregarious (se veral often arising from a common base) on dead or barkless 
wood (usually oak); widely d is t ri bu led and quite common, but ea si ly overlooked because 
of its diminutive dimensions. In ourarca it fruits mainly in the winter and early spring, 

EDIB1LITY: Indisputably inconsequential. 

COMMENTS: This petitc Ascomycete merits mention in this book because of its unusual 
coior. C aeruginosa is a ve ry si milar, widely dis tri buted species t hat is smalle r(less than 
5 mm broad), has a shorter, more or less central stalk, and orange-yellow flesh. Both 
species can be detected when they are not fruiting because their mycelium stains the host 
blue-green. The stained wood was once used in the manufactureofinlaid w ooden objects 
known as "Tunbridge Ware." Bolh species have also been placed in the genus Chloro - 
sptenium. 

Flask Fungi 

PYRENOMYCETES 



THE Pyrenomycetes differ fundamentally from the Disc omyee tes (morels, cup fungi, 
earth tongues, etc.) because they bear their asei in flask-shaped “nests” ealled perilhecia. 
The perithecia are usually imbedded in the fruiting body, but their necks or mouths often 
protrude like small pimpics, 

The flask fungi are a varied loi, but only a few of them are conspicuous enough to be 
c ons id c red in this tome, The most common types, Xylaria and Daldiriia, are tough, 
usually black, and grow on wood. Another distinetive group, Cordyceps, is parasitic on 
insects and truffles. Still another, Hypomyces, engulfs other mush rooms tn a pimp led or 
powdery weft of tissuc, The flask fungi treated here belong to a single order(Sphacriates) 
within the Pyrenomycetes. They are un pal atab le except for one species of Hypomyces. 
They fruit in moist weather, but the tougher types persist year-round. 

Key f(i the Pyrenomycetes 

I . Growing on wood (but wood sometimes buned) 2 

J . Growing on insccts (induding pupae or larvac), spiders, trufflcs, or other rmishrooms (but the 

host sometimes buned inside rotten woodl) 3 
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2. Fruiting bod y wh ilish t o y eil o wish to pa le oc h re, rare Podostroma, bc I o w 

2. Fru i tin g body gray lo dark brown or black, but sometimcK covered with a white powder; 

commoit Xylaria& Dahiinia , p. 885 

3. Fruiting body clublike , threadlikt;, or with a cap and sialk; growing on insccts, spiders, or 

certøin truffles . Cordyceps, below 

3, Fruiting body a pimp led or poudery layer of trssue that covers or partially covers ils host; 
growing on ot her mus hr o oms Hypomyces, p. 882 


PODOSTROMA 

THIS rare, wood-in ha biting genus is represented by a single boring species in curarea, 
described below. 

Podostroma alutaceum 

FRUITING BODY 1-5 cm tall and 0.5-1 cm thick, cylindrical toelub-shaped, withouta 
welEdefined cap. Surface dry, minutely roughened by Ihe slightly protruding perithecia 
(Has klike nests of asci), whitish to yellowish to pale ochre, usually paler (white) at the 
base. SPORES elongaleds hyaline (colorless) under the microscope, finely warted and 
septate (with one partition), breaking up into one-celled, round to elliplical segments 
averagmg44.5 * 3-4 microns. Asci 8-spored, but each spore breaking in two to make 16. 

HABIT AT: Solilary or in small groups on rotting wood; widely distributed but rare. 
I have foiind it only once in ourarea, on dead oak in the lale winter. 

EDI BI LITY: Whoeares? 

COMMENTS: This forgettable clublike fungus can be recognized by its yellowish color, 
grøwth on wood, and presence of perithecia (flasklike u nests" of asci) on the upper 
portion of the f rotting body, It is most likely to be mistaken fora fairy Club (Cfovaria or 
Cla vulmopsis ) , but the above-menlioned features distinguish it. 


CORDYCEPS 


SmiiU lutigi jtnmd on tnsetis (pupae, larute, und adults), \pide*s. and l er tam tnfffcs. IR 1 1 IT I NG 
BO l )Y threadlike to itub-shaped ur with a differentiated “head" and s talk: often brightly colørcd 
but sometimes duli ordark; surf tue uf ten roughened ar tninuiely pimpled by projecting perithecia. 
STAI K present, usually skuder or very thin, ttrtying from the host insect or tnffle (which. is often 
burird). SHORt'S ibrcadlike, lyptcahy hyaline (colorkrss) under ihe mkroscopc and 5rnoOlh, 
multisepldte, but usually breaking up quickly into on e-ce Hed. bar rd-s haped orelongated segments. 
Asti bulne in pertt lictia ( flaskiike ^truetures) imbedded in or projeeting from the “ head" ( if present) 
or upper portion of the trin ting body. 


THESE small but fascinatmg clublike fungi are obligate parasites of insects, sptders,and 
certain truffles. As such they are easy to recognize, providing you dig them up mrefulty 
so ihey can be traced to their host, which is often huried in humus, soil, or rotten wood. 
When the host is overlooked or let t behind, many species of Cordyceps can still bedistin- 
gu ished from other clublike fungi by their minutely roughened orpimpled fertile surface, 
Cordyceps is a fairly la rge genus and only a few species can be treated here, M ost of them 
parasitize insect tarvae. pupae, and adults, The mycelium develops inside the insect, 
killing it and devouring it, After the insect is completely mummified and emptied of 
nutrients, the mycelium fruits and then dies. Ås the insect is the sole source of food for the 
fungus, the size of the fruiting body is often dependent on the size of the host. Since insects 
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arc more abundant in warm, humid wcather, if s not sur prising t hat Cordyceps is particu- 
larly prominent and diverse in eastern North America (where thereare summer rai ns) and 
the tropics. In California and the Pacific Northwest, where the summers ane d rier, inscct- 
eaiing species are c om para live ly rare, but those that parasilize truffles are more common. 
I C should be emphasized, however, that even the “common" species of Cordyceps are rare 
in relation to other mushrooms, Most mycologists consider one ortwo fruiting bodies of 
Cordyceps a real find! 

Cordyceps arc worthless as food because of the ir small size and infrequentoccurrencc. 
Their unique diel, howeyer, makes them a fascinatinggroup tostudy. Perhaps someday 
we will find a practical use for them in the control of certain insect pests. Three species of 
Cordyceps are dcscribcd here, and several others are keyed out. Also worth mentioning 
is the closely related genus, Claviceps, which parasitizes plants rather than insecis or 
truffles. The most potent hal lue in ogen ic compound known, LSD, was derived from 
Claviceps purpurea , betler known as wheat ergot. . 

Key to Cordyceps 

I. Growing on truffles (species of Eiaphomyces) . . 2 

1. Grow ing on insects (adults, pupae, or larvae) or spiders 3 

2. Fruiting body with a cap and stalk C. capitata & others, beiow 

2. Fruiting bod> clubhke (lacking a distinet cap), usually with yellow myceljal thieads at base 

or permeating the host C ophiøgløssoides (ste C, capitata, beiow) 

3. Fruiting body with a cap or “head’”' which is usually dearly delimitcd from the stalk or sterile 

portion of fruiting body 4 

3. Fruiting body lacking a d if feren tiat ed '‘head" or cap, bul often thicker toward the top . , r r 7 

4. Growing on beetles, moths, or butte rflies (or their tarvae or pupae) 5 

4. Growing on ants or wasps 6 

5. Stalk typically yellow, cap ochre to mahogany .... C. gracilis (see C. myrmetophila, p_ JKR 1 > 

5. Not as above; fruiting body brownish or tinged vmaceous; ‘'head" warty 

C entomørrhiza (sec C. myrmec oph iku p. 88 1 ) 

6. Growing on ants ... C. myrmecophita, p. 881 

6. Growing on wasps C. spkecøcephala (see C myrmecophila, p. 881 J 

7. Fruiting body threadlike (less than 2 mm thick) . . . 

C unifateraitM, C cfavulata, & others (see C militaris, p. 882) 

7. Fruiting body not threadlike 8 

8. Fruiting body brown to purple-brown or blackish C. ravene lit (see C. mi li ta ris. p, 882) 

8. Fruiting body while to yellow, orange, or orange-red . . . 9 

9. Growing on beetles (usually the larvae or pupae); fruiting body with sterile tip 

C. melølanthae (see C militaris, p, 882) 

9. Growing øn butterfhes and moths (usually larvae or pupae); tip not sterile 10 

10. fruiting body orange -buff to orange to orange-red ... C. militaris t p. 882 

10. Fruiting body whitisb to yellow C. washirtgtønen&is ( see C militaris, p. 882) 

Cordyceps capitata (T ruffle Eater) 

FRUITING BODY arising from certain undergro und truffles (Eiaphomyces), 2-8(12) 
cm tall, with a well-defined cap or “head” and stalk. Fertile “head” 0,5-2 cm broad and 
high, nearly røund to convex or slightly conical; surface dark reddish-brown to brown, 
dark olive-browm, oreven blackish, roughened or minutdy pimpled by protruding peri- 
thecia (flasklike nests of asci). Flesh white. STALK 1.5-8 cm løng, (0.2)04-1.5 cm thick, 
more or less cqual, sometimes slightly fialtencd, often bent oreurved, occasionally forked 
(with two “heads”)! rather tough; surface usually fibrillose of fibrillose-scaly, yellow to 
yellow-ochre to ydlow-olive, sometimes darkcrfolive to olive-black) in age; base often 
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whitish. SPORES threadlike, hyaline (coiorless) and smooth under the microscope, 
usually breaking up mto o ne-ce lied segments averaging(S) 12-27 (32) * i .5-3 microns. 

H ABIT AT : Solita ry , i uf ted , or grega rious on grou nd , but arising from underground deer 
truffles (Elaphomyces species); widely distributed and one of the more common members 
of the genus. Scattered fruiting bodies are the norm, but sometimes it fruits prolifically. 
I have not found it in our area, but it may well occur ( Elaphomy ccscertainly does). In the 
mixed Coastal f orests of northern California it can be found in the fali and winter. 

E DIBIL I TY: Pos sibly worth trying since it is larger than most species of Cordyceps, but 
I can find no information on il, 

COMMENTS: This is one of several Cordyceps species thatgrow only on Elaphomyces, 
The latter can occur several inches deep in the soil, but specimens close to the surfaceare 
more apt to be parasitized, The reddish-brown or darker cap which is sharply differen- 
tiated from the yellow to o live stalk are the principal fie Id marks. C . canadensis is a ve ry 
similar truffle-eater with much larger spore segments; it is known from eastern North 
America and Europe. C* opkiogtossoides is a nother species that parasitizes Elapho- 
myces, but it has a clublike fruiting body thai lacks a sharply defined “head,” The club is 
sometimes yellow w hen ve ry young but soon becomes reddish-brown to ohve-brown to 
neariy black except fora yellow base and yellow mycelial threads thatextend into the host, 
It is said to be the most common Cordyceps in eastern North America, but is rat her rare 
in California. 


Cordyceps myrmecophila (Ant Fungus; Ant Eater) 

FRUITING BOD Y arising from an ant (often buried), 0,8-5 (10) cm talk witha thin stalk 
and smal l “head.” Fertile” head" 2-8 mm broad, usually oval; surfaceochretoocbraceous- 
salmon, sometimes with short longitudinal ridges or furrows in dry weather, minutely 
pimpled from the slightly projecting perithecia (flasklike nests of asci). STALK 0.8-9. 5 
cm Jong, 0.5-1 (2) mm thick, very thin and more or less equal, colored like the “head” or 
often paler (pale yellow, sometimes shading to white near base, or e nti rely white if not 
exposed to light). SPORES threadlike and multiseptate, smooth, hyaline (coiorless) 
under the microscope, breaking into one-celled segments averaging8-10 x 1 .5 microns. 

HABITAT: Scattered to gregarious on the mummifsed, aften buried earcasses of anis 
(usually one per ant); widely distributed, fruiting in damp weather, usually around ant 
nests in the woods, Although rare, it is sometimes prolific when it fruits. It has been found 
in British Columbia, Washington, and Oregon (as well as Europe, China* and Brazil), and 
may well occur in California; there is certainly no s hortage of potential hosts! 

EDIBIL1TY: Unknown. 

COMMENTS; This is one of several Cordyceps species that are capitate (Le., that have 
a differentiated “head”) and parasitize insects. The ochre to yellow color and growth on 
anisdistinguish it. As in other species, the length of the stalk depends largely on whether 
or not the host is bu ned, and if so, how deep, Other capitate species ind ude: C. spheco- 
cephala, a ve ry similar southeastern species that grows on wasps and has a very thin, 
creamy to yellow r or yellow-brown fruiting body; C. entomorrhiza, brownish or vinaceous- 
tinged with a very warty “head," growing on beetle larvae in the Pacific Northwest, rare; 
and C gracilis, growing on larvae of beetle s, moths* and butte rflies in eastern North 
America, with a yellow stalk and ochre to mahogany-colored “head,” aiso rare. For 
capitate species that grow on txuffles, see C capitaia , and for the clublike (non-capita te) 
types that grow on insects, see C. militaris , 
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Cordyceps militaris (Caterpilla r Fu ngus) 

FRUITING BO DY arising from buried moth and butterfly larvae or pupae, 2-K cm tall, 
cylindrical to spindle- orc]ub’£haped(ie., witha slsghtly swollen upper fertile region, but 
lacking a well-defined “head 17 ); often with a longitudinal furrow. Upper( fertile) portion 
of club 2-6 mm broad, orange to orange-buff to orange-rcd, finely roughencd or pimpled 
by the slightly protruding perithecia{ flasklike nests of asci), ST ALK (sterile lower region) 
smooth, usually paler often curved or wavy. SPORES threadlike and multiseptate, 
smooth, hyaline (colorless) under the microscope, breaking up into onc-ccllcd, barrel- 
shaped segments averaging 2-6 * 1-1.5 microns. 

HABITAT: Solitary to gregarious or clustered on buried pupae or less commonly larvae 
(eaterpillars) of moths and butterflies; widely distributcd, It is one of the morecommon 
species in the genus, bul is rare in California. In eastern North America I have found it 
se veral times in the summer and falk 

EDIBILITY: Unknowm 

COMMENTS: The orange to orange~buff, cl ub-s haped fruiting body Ih at a ri ses from 
mummified pupae or larvae is most dis ti net i ve. It might be confused with ot her c lublik e 
fungi(e.g., Clavuimopsis, Mk roglossum) if it is dug upcarelessly or the host is overlooked, 
but the pimpled upper portion (see pholo on p. 883) will still identify it. Other species that 
parasitize insccts and do not have a dearly defined “head" or cap indude: C* HrøsA- 
ingtonensis of the Pacific Northwest, also growing on moth and butterfly pupae or larvae, 
and very si milar, but with a whitish to yellow fruiting body; C, melolanthae , growing on 
beetles (usually buried grubs), sometimes in huge numbers, in eastern North America, 
often 1 arger than C militaris, with a whitish to yellow to orange fruiting body that has a 
sterile tip; C * ravemHi, a rare eastern species with a brown to chocolate-brown, pu r pie- 
bro wn, or blackish, clublike fruiting body, also growing on beetle grubs; C . unilateral a 
minute (up to 3 cm tall and less than 1 mm thick) brown eastern and Southern species that 
feeds on ants, bees, and wasps; and C\ clavulata, growing on scale insects. There are many 
other species, partic ularly in eastern North America and the Iropics; some ean only bc 
identified w r ith a microscope, For species that parasitize insects and have a well-defined 
“head," see C. myrmecophila . 


HYPOMYCES 


l biquilous tungi that parasitize other mus hr o oms, partially orcomptftefy cuvenng them in a (aytr 
o/ pimptéd or powdery tissue- FRUITING iJODY lak mg on Ihc shapcof ils host, butdisliguring 
it' composcd of a layer of tis&uc in which nut: ic rous pcnthecia are imbedded (bul ascxual stages 
latk perithecia}. SPORES (scxuai) elo nga led, smoolh or warted, oflen l-septale, hyaline (eolor 
under ihc microscope. Ascxual apores of variou& shapc* and sizts also produced by some 
species. Asdi ben ne in perilheda (dasklike struclures). 


THIS dist i net i ve genus is paras itic on other mush rooms (most ly agarics and botetes), 
engulfing them in a pimpled or powdery layer of tissue. The actual fruiting bodies (peri- 
theeia) of Hypomyces are not large enough to qualify as mushrooms, but are given shape 
and substance by the mushrooms they grow om Hypomyces can bc found wherever 
suitable hosts occur, sometimes in epidemic proportions. Apparently the mycelium lives 
with or on the mycelium of its host and fruits al the same time. //, lacnjluorum* sometimes 
called the“Lobstcr Mushroom" bccausc of its bright red to orange color, is caten by many 
peoplc. Other species of Hypomyces are un pala ta ble and potentially dangerous, parti- 
cularly if the host is a poisonous mushroom disfigured beyond recognition. Two common 
species of Hypomyces aredescribed here and several others are keyed out. 



Left; Cordycvps miliiaris ( see p, 882). Note the pimpled surfacc caused by protrudmg penthecia, and 
the insecl on which il is growing ( part ly visible on left). (Alan Bcssette) Right Hypomyces chryso- 
spermum ( see below) engulfs boletes ina white lo bnghl yellow mass of tjssne. 

Key to Hypomyces 

J . Growing on boletes, covering them in a white to bi ight yellow mass of tissue 

... . . . . . //, ckrysospefmum, below 

1. Nol as above . . , • • , 2 

2. Growing on fruiting bodies of Russula and Lactarius, covenng them m a mi nu le ly pimplcd 

laycr of bnght orange lo red or magen ta n&suc lactjfhsomm p p. 884 

2. Not as above T , , , 3 

3. Growing on gi lied mushrooms (most ly Amani ta, iMctarius, and Rumufti) 4 

3. Growing on ellin saddlcs or coral fimgi 5 

4 r Growing on fruiting bodies of Amamta, covering them in a white to flesh-colored or pinkish 
layer of tissne ti. hyalinui (sec //. fat tijluo rum, p. 884) 

4. Growing mostly on fruiting bodies of Lactarius and Rus suta (usually on the gilis and tipper 

stalk), covering them in yellow to greemsh tissuc H \ iuieovirens{$ec IL fattifluorum, p ■„ 884) 

5. Growing on c oral fungi (e.g., Romana) ... ti. transformans ( sec H chryso spermum, below) 

5. Growing on elfin saddlest t-.g„ Hetvelta) cervmigtnus ( see //. rhrysospermum, below) 


Hypomyces chrysospermum ( Bolete Eater) 

FR LITING BODY beginning as a white moldy-looking growth that attacksand quickly 
engulfs boletes, then turns bright yellow and powdery, then finally becomes reddish- 
brown {but this last stage rardy seen) and becomes pimpled, Flesh of the host often soft 
or mushy, SPORES in white stage 10-30 * 5-12 microns, elliptical, smooth; in yellow 
stage, 10-25 microns, round, thick-walled, and warted; in final (sexual) stage, 25-30 *5-6 
microns, spindle-shaped, hyalinc (colorless) under the microscope and usually I-septatc 
(partitioned). Perithecia only present in final stage. 

HABIT AT: Solitary, scattered, or gregarious on boletes; wideiy distributed and very 
co mm on in ourarea whenever boletes are out, also reported on Paxitlus and Rhizopogon. 

EDIB1LITY: Not edible, possibly poisonous. It is often associated with bacterial decay. 

COMMENTS: This is the white to bright yellow fungus you see so often on boletes, and 
which you’ ve probably cursed a hundred times for de pr i ving you of your meal. The spores 
produced in the white and yellow stages are asexual; only those in the final stage are per- 
feet spores (sexually produced inside asci). This final stage is seldom seen, however, be- 
cause it occurs only af ter the host is decay ed beyond recognition and is ve ry unpleasant 



Hypomyces hyalinus i spcci mens on right) disfigu res va fiuus species of A mani ta , m this case A ruhes- 
c em (shown on left), See comments under //. lactifluorum for more details. 

to handle. The different stages of the fim gus have been given ditferent na mes , e.g T , Sepe* 
donium chrysospermum was originally applied to the ydlow stage. Other species: In o ur 
area, H. cervinigenus commonly attacks the black fluted elfin saddle ( Heh ella lacunosa), 
co ve ring it with white or pin kis h t issne. H. transformam performs a similar transfor- 
mation on se veral species of coral fungi( parlicularly Romana). Neither of these should be 
eaten, For species that attack gilied mushrooms, see H . lactifluorum. 

Hypomyces lactifluorum (Lobster Mushroom) Color Pia te 216 

FRU1TING BOD Y growing on and e ngu Ifing gilied mushrooms (species of Russula and 
Laaarius) in a layer of roughened or pimpled, bright orange to orange-red to purple-red 
or occasionally ye 11 ow r - orange tissue which is firm to the touch. Overall shape of the host 
mushroom and parasi te often like an inverted pyramid. Flesh(of the host) crisp, white. 
SPORES 30-50 * 4.5-8 microns, spindle-shaped or shaped like caraway seeds* hyahne 
(colorless) under the microscope, septate (with one partition), waned. Perithecia irn- 
bedded in the tissue that covers the host, but prøtrudingas small pimples. 

FI AB IT AT: Solitary, scattered, orgregarious in woods, often partially bit ned in the d uf f, 
usually on the f måling bodies of Lanarius and Russula ( especia 1 ly the large white species 
like R. brevipes); widely distributed. It iscommon in some regions, but rare in our area. 
The largest fruitings l've seen were under p onde rosa pine in the Southwest. 

EDI BI LITY: Rated highly by many people and sold in markeis in Mexico, There is no 
absolute assurance that the host species is edible, but I can find no mention of poisonings 
by this species. Perhaps il only attacks edible species! Mate rial I sampled was fairly good. 

COMMENTS: This fungus is hest recognized by its bright orange to reddish color and 
minutely pimpled surface. The gills of the host are often reduced to blunt, chan te rel le- 
li ke ridges, but the pimpled appearance caused by the numerous perithecia and crisper 
lex ture distinguish it. The bright fluoresccnt color of //. lactifluorum make it the most 
spectacular member of its elan. H. luteovirens is a somewhal similar yellow-green to 
greenish species tha! covers the gilis and upper stalk of various Ladarius and Russula 
species. It is more common in our area than L. ladifluorum, but not nearly aseonspieuous. 
H . hyalinus is a white to pinkish or flesh-colored species that attacks species of Anmnita 
(parlicularly A, rubescem ), turnmg them into pimpled or warty upright clubs (see phoio 
above). It should not be ealen because its host might be deadly poisonous! It iscommon 
in eastern North America, but I have yet lo find it on the west coast. 
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i 'ery ivugh tu hard or e han oal- like. wood-inhabitingf urtgi. FRUITING UO DY errcl am Jciublike 
or bram hed in XylariQ. or stabiles s and hemisphencai tn Daldima; usually black when mature, 
but sometimes covered with a white or grayish or brown powdery coating of asox ual spores(com- 
diaj. Flesh tough or t hanoal like, usually white in Xylaria. conterurkalh zoned in Daldima, 
STALK present in Xyiaria, ahsent in Daldinia. 5PQRFS dark brown to black, U-vually spindlo- 
s haped or elliptical. smooth, asexual spores (comdia) hyaline (colorless) under the microscopc, 
smooth Aso horne in llask like slructurc^ (penthccia) imbedded in the fruiting body (usually 
upper portion). 


THESE tough, mostly black, wood-inha biting fimgi are very distinetive. Theerect, club- 
like forms (Xyiana) might be confused with the black earth to ngu es {Geogbssutn and 
Trhhoglossum), but are mueh tougher or harder and have paler flesh. Daldima , on the 
oiher hånd, has a sessile (stalkless) fruiling body. It might be mistaken for a charred 
polypore or erust fungus, but its concentrically zoned interior, pimpled exterior, and 
brittle, charcoaMike consistency are distinetive. Both Xyiana and Daldima 
frequently produce spores asexually. These asexual spores (conidia) take the form of a 
whiie to gray or brown powder that c oat s the s ur face of the young fruiting body. The 
powder may disguise the black unders urface, but is easily rubbed or licked off. I n mature 
specimens, numerous asci-containing flasks (perithecia) can be seen if the fruitmgbody 
is sliced open. 

Xylaria and Daldima a re very common, but mueh too tough to be edible. Identification 
of species is based largely on microscopic characteristics, but the genera are easily learned. 
Two widespread Xylarias and one Daldinia are described here. 

Key to Xylaria & Daldinia 

I. Fruiting body round to hcmlspherical or iumpy, with little or no stalk (not growing erect); 
flesh charcoal-like (hard but usually bnttle) Daldinia grandis & uthers, p. 887 

1. Not as above; fruiling body erect, clublike(unbranched) or antlerlike (b rane hed) ........ 2 

2. Fruiting body siender, often bratte hed and/ or covered with a whitish powder (at least over 

upper porb on) . Xylaria hypoxylon, below 

2. Not as above 3 

3. Fruiting body very tough ur hard, up to 3 cm thick; flesh inside usually white or patJid; 

surface often minutely waricd or cracked Xylaria polymorpha £c others, p. 886 

3. Nol with above features . . . (seer Geagbssum & Trichoglossum, p. 866) 

Xylaria hypoxylon (Candlesnuff Fungus) 

FRUITING BODY 2-8 cm high, very tough, ereci, siender, cylindrical or narrowly dub- 
like when young but usually becoming antlerlike (bnmehed sparsely or farked at the tip) 
in age. Upper portion or tip (or occasionally entire surface) white and powdery when 
young, eveniuafly becoming black and minutely roughened (use hånd lens!). Flesh very 
tough, white or pallid. ST ALK (løwer sterile portion of fruiting body) thin, usually 1-3 (5) 
mm thick, black, minutely hairy, very tough or wiry, SPORES (sexual) 10-14 * 4-6 
microns, bean-shaped, smooth, black in mass but brown under the microseøpe, asexual 
spores (conidia) smooth and elliptical orelongated, white in mass but hyaline (colorless) 
under the microscope, Penthecia imbedded in the u p per part of ful ly mature fruiting body . 

HABIT AT: Scattered to densely gregarious or clustered on rotting logs, stumps, bu ried 
sticks, etc.; very widely disiributed and common. In our area it occurs year-round in many 
habitats* but especially on oak and tanoak in the fail and winter. 

EDI Bl LIT Y: Mueh too tough to be of value. 



Lefl- Xyiark i hypoxyton . Antlerhke specimens such as these are typical, but un brancher! o nes also 
occur, At least thc upper portion of black fruiting body is nsuaiJy covered with white spore powdcr 
umi! fully mature. Right; “Dead Man's Fingers/* Xylaria polymorpha. Note thick fruiting body with 
blun t tip and sterile base or stal k. These two spec imens are black, but the picture is overexposed, 

COMMENTS: Also known as Xylosphaera hypoxylon, the candlesnuff fungus is easdy 
told by its very tough, siender, antlerlike fruiting body t hat is black below and dusted with 
white powder above, The poudered appearance of young specimens is caused by masses 
of asexual spores (conidia) that form di reet ly on hyphae instead ofin aser Lateron, the 
asci form inside “fiasks” (perithecia) at the top of the f rotting body, There are many 
Xylarias that more or less resemble this species (e. g,, X* cornu-damae }, but they are best 
differentiated microscopically, Some are short and cylindrical, ot hers are branched or 
clustered. Ali grow r on wood (sometimes buried) and are very tough. For thicker dub- 
s haped species, see X , polymorpha. 

Xylaria polymorpha (Dead Man’s Fingers) 

FRU1T1NG BODY 2-8 cm tall, 0.5-3 em thick, very tough and hard or carbonaceous; 
erect, club- or finger-shaped to somewhat irregular or twisted, the tip usually blunt or 
rounded and occasionally lobed. Outer surface hard and c rustli ke, usually wrinkltd, 
roughened,and/ or cracked, black when mature but often covered witha whitishtograyish 
or brownish powder when very young. Flesh (interior) hard or corky, white or pallid. 
STÅLK present asa short sterile base, usually well-defined and narrowerthan fertile part; 
black. SPORES (sexual) 20-32 * 5-10 (12) microns, spind le-s haped, sinooth,dark brown 
to black; asexual spores (conidia) when present smaller, elongated or eJliptical, smooth, 
hyaline under the microscope. Perithecia imbedded in upper portion of fmiting body, 

HA BIT AT: In groups or dusters on hardwood stumps, logs, etc,, but often appearing 
ter rest rial if the wood is buried; widely dist ri buted and c ommon, but apparently absent 
or very rare in our area. In eastern North America, where il favors beechand maple, the 
fruiting bodies usually appear in the spring and mature (black en) by the summer. They 
last for months without decaying. 

ED1BILITY: Much too tough and rough to be edihle 

COMMENTS: Also known a s Xylosphaera polymorpha, this fungus is easily recognized 
by its hard, dark fingerlike fruiting bodies. They are much thicker than those of X. hy- 
poxylon, Geoglossum, and Trichoglossum, and the white or pal lid interior is alsod is- 
linctive. There are several very similar temperate and tropical species that are collecti vely 
called 14 Dead Man's Fingers." These are differentiated primarily on microscopic charac- 
teristics. One, X, iortgipes , is similar but consistently slimmer (0,3-1 cm thick) than X. 
polymorpha. It occurs across the contment, usually on hardwoods. 



Daldiniagrandis* Note the conccntrically zoned interiør (shown in sectioned specimen at upper right) 
and mi nu te ly pimp (ed exterior. CharcoaJ-like consistency and growth on wood arc also distmetive. 


Daldinia grandis (Crampballs; Carbon Balis; King Alfred’s Cakes) 

FRU IT IN C BODV very tough and woody or charcoal-Iike, 1-6 cm broad or sometimes 
larger, hemispherical to nearty round to somewhat himpy orirregular, stalkless, Exierior 
black (or sometimes dark brown when young), roughened or pimpled by the perithecia, 
often cracked in age, F lesh ( i nte ri or) brown to grayish- black, somewhat lusi rous, with 
lighter and darker concentric zones, very brittle and charcoal-like. STALK absent r 
SPOR ES ( sexual) 14-17 (27) ^ 6.5-1 1 microns, elli ptical orelongatcd, smooth, dark brown 
to black; asexual spores (conidia) minuie, smooth, and hyalinefcolorless) when present. 

HA BIT AT: Scattered to greganous or in masses ondead logs, branches, or bark of hard - 
woods, widely distribmed. Et is abundant year-round in ourarea, especially on oak. 

EDIBIEITY: U netjuivocally inedible— but perhaps useful as a substitute for charcoa!! 

COMMENTS: The distinetive charcoal-like fruiting bodies of this fungus can be found 
on almost any walk through the woods. The pimpled surface of mature specimens (see 
photo) is caused by the protruding tips of ihe perithecia (flasks of asci). As in Xylaria , 
y o unger specimens are sometimes coated with pale, a sex ua i spores (conidia). The niek- 
name “Crampballs,” incidenta Uy* can be attributed to the old folk belief that carrying 
one around under your armpits would cure cramps! Other species; D. concentrica is the 
common crampball of eastem North America. Il is very similar to D. grandis, but has 
slightly smaller spores and is more apt to be dark brown to bronze- black when young 
(and black in age), D, vernicosa is also similar, but usually has a narrowed base beneath 
the fertile portion and an interiorzoned with dark brown and white or gray. Other species 
can on ly be differentiated microscopically. 


“King Alfretfs Cakes*” Daldinia grandix* sharing ajuicy log with Phellinus gihus (see p. 582). 
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MUSHROOM COOKERY 


The abundance boneless 
Without husk orscale or thorn. 

Granting us this festival of all-embracing freshness 

Pablo Neruda’s tribute to the tomato is aJso a tribute to immediacy and 
vitality, that incomparable freshness ihat distinguishes a homegrown tomato or 
cucumber or wild mushroom from its flavorless, mass-produced counterpart. 
The challenge in eooking wild mushrooms is to maximize their freshness and 
earthy essence while highlighting their individuality. After all, they are not one 
vegeta bie, but many — a pleasant surprise to people who are conditioned to 
mushrooms that smell and taste “mushroomy." The major constraint isthatyou 
must makedo with what you have. ObviousIy,you can’t cookboletusbrøth when 
you have a basketfui of blewits, but you can make blewit burgers, or blewit 
biscuits, or a three-bean blewit salad* 

The most important thing to remember is that you can't expect wild mush- 
rooms to be special unless you take the time to make them special. They are 
ephemeral, temperamental, delicate. It is a relalively simple task to render the 
most marvelous mushroom tasteless. Likewise, many “mediocre” mushrooms 
are delightful when cooked with care and ima gi nation, If you make a concerted 
effort to seek out, gather, identify, and eat wild mushrooms, it onlymakes sense 
to do them jus tice in the kitchen. Don’t just throw them mto the pot with a bunch 
of other vegetabies — unless, of course, you want them to taste like a bunch of 
other vegetabies. Different mushrooms call for dif ferent treatment; only then 
wili they respond with their ful! measure of flavor. 

With each type you willgo through a peri od of discovery and experimentation 
— succulent successes and unforgettable failures — folJowed by a process of 
adjustment and subtle refinement. Each kind of mushroom willgraduallyacquire 
its own culinary identity and cease to be a mushroom except in the botanicai 
sense that broccoli is a plant. Afler all, when youTe ha ving broccoli, you don’tsay, 
“We’re having steamed plants for dinner ” Similarly, it will no longer be “mush- 
rooms’" for di nner, but “c hamere Iles," or “poor people’s truffle," or in the case 
of the culti vated mushroom, "Agaricus bisporus" (to be pronouneed with a 
subtle insinuation of distasie). 

Strive for a marriage (but not acompromise!) between elegance and simplicity. 
Successful mushroom cookery doesnT require exotic foods, or abottomless bank 
account, or id le afternoons, or a degree in gastronomical mechanics. It does 
require patience, sensitivity, enthusiasm, and ima gination. There are no rigorous 
rules, but some basic do’s and don'ts are summarized below. 

HELPFUL HINTS 

I- Dont eat a mushroom unless youYe absolut e ly sure it’s edible. In other words: 
“When in doubt, throw it out." 

2. You wouldnY eat a rotten egg, so dont eat a rotten mushroom. Food poisoning is 
a frequent cause of so-called "mushroom poisoning." 

3. You would n’t eat fi ve pounds of aspa rågus, so don’t eat five pounds of mushrooms, 
no matter how delicious they are. Ovenud ulgence (CO TOR PLATE217)isanother 
common cause of so-called "mushroom poisoning," partieularly for those who 




don’t eat mushrooms regularly, On the ot her band, don’t be stingy — most wild 
mushrooms cook down more than the commercial variety, so use them generously. 

4 t When trying a species for the first time. eat only a small amount. Then wait for a few 
hours to see if you have an ad verse reaction to it* Just as some peopte are allergic to 
eggs or c h ocola te or scallops or strawberries, some are adverselyaffected bycertain 
kinds of mushrooms. Species to which many people are “allergic" (e.g., Laetiporus 
sulphureus , Lepiota species) should not be served to large groups. 

5. In the event of an **allergy," you 1 !! want to pinpoint the culprit, so don 7 mix two or 
more species together unless youVe eaten them before* 

6* As a rule, maggot-nddlcd mushrooms (see photo at bottom of p. 277) shouid not be 
eaten, especially when uninfested specimens are available, However, in the case of 
certain choice species(e*g,, Agaricus augustus), you may wish to remove the maggots 
with a kttife (if there are only a few) or even leave them in (they're just a little extra 
protein). Use your own judgment on this malter. 

7. Use as little water as possible when cleaning mushrooms. They absorb it so read il y 
that it dilutes their flavor and eau ses them to cook up slimy. On the other hånd, 
there's nothi ng worse than gi uty wild mushrooms (unless it’s gritty domesticated 
mushrooms), so don’t hesitate to use water if nothing else works. If you wash them, 
drain them on a paper towel before cooking. The best place to clean mushrooms is in 
the field (providing you already know their identity). Trim away alldirt with a knife 
or small brush, and don 1 ! mix dirty specimens with clean ones. Also, check for 
maggots and remove any that are present so they won't multiply and spread (even 
though maggots are the larvae of gnats or flies, they are able to reproduce pa rthe nø- 
gene tical ly). 

8, Use mushrooms as soon as possible afler picking them. Prolonged refrigeration 
deprives all vegetables(including mushrooms) of their freshness and flavor. Species 
of Coprinus should be eaten the day theyTe pie ked, or they will digest themselves. 
There's an old saying to the effeet that you should boil the water before harvesting 
the corm Well, ifs not a bad idea to melt the butler before picking the shaggy manes! 
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Lefl: Oneday'scatch: Bvleius eduhs, Amanita caiy pirata, Humana spp,. and ot hers. Ri^hfcEnjoymg 
the day*s catch (in this case, shaggy manes fried in egg batter and bread erumbs). 


PRESE RVING MUSHROOMS FOR CONSUMPTION 


Most mushrooms have fickle fruiting habits, appearing in large numbersforone or two 
weeks, then disappearing for the rest of the year, To take ad vantage of their fleetmg 
abundance, you have to harvest them while you can and then preserve them for later use. 


DRYING 


Drying mushrooms is the easiest and most satisfactory way to preserve them. Fleshy 
types like Boletus must be cut in thin slices; smaller species like Marasmius oreades can be 
dried whole. Don't use an oven. Circulation is more important than heat— you want 
moi Sture to be carried away. Spread out the mushrooms on screen s and use a light bulb 
or hot plate as a heat source (unless it’sarid enough to sun-dry them). Or string them up 


12 . 


Du ring periods of heavy rainfall* most mushrooms will be waterlogged. The se are 
apt to cook up insipid and slimy, hut can be siked and dried for later use (thereby 
concentrating their fla vor). 

Dont steam or pressure-cook mushrooms. You want to get rid of excess mo ist ure, 
not add to lt. Pressure-eøoked mushrooms bear an uncanny resemblanee to slugs. 


Dont drown mushrooms in sptees, butler, salt, garlic, or olive oil. All ofthesecom- 
plement mushrooms nicely when used in moderation. Mushrooms and onions, for 
instance, are practically made for each other, but the mushrooms must atways 
dominate in quantity because their fiavor is more delicate. 

If you don’t like a ^choice - " mushroom, give it a second and third chance. After all, 
a lot depends on how you cook it and in what condition it wasfound. Theenviron- 
ment can also have an influence. For instance, blewits that grow under cypress are 
often bitter-tasting, No one agrees on which kinds are besi, but a species does not 
acquire a wide spread reputation unless it has something special lo offer. On the other 
hånd, some reiatively unknown mushrooms fe. g., Chroogomphus) are quitegood. 
I m pr o vi se! 


9. 


10. 


IL 
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Dried mushrooms make a marvelous addition to sauces, soups, and gravies. They should be stored 
in airtight jars to protect them from insects. This array of de hydrat ed delicacics i nc lu des Agar kvi. 
Bo le tus, Chroogpmphus, C ralerel lus, Clitocybe, and Marasmius* 


cm thread and hang them in a warm, dry place, Remove all maggots beforedrying mush- 
rooms, and try to get them as clean as pøssible without washing them. If necessary, they 
can be deaned before use by placing them in a stramer and scalding them with waten 

When thoroughly dried (brittle), the mushrooms should be stored in an airtight jar to 
protect them from insects and mold, They wili keep for monlhs in this State, They can also 
be pul veri 7 ed or powdered and used as a c o ndi ment, Certain mushrooms, such as Can - 
tharelhts vibarius and Laetiporus sulphureus do n ot dry well (they become too tough and 
leathery). Others, like Marasmius t Boletus , Leccmum t Crateretius t Chroogomphus t 
MorcheUa, and Agarkus are excellent. 

Thereare several methods for reconstituting dried mushrooms, depending on the type 
of mushroøm and kind of dish, They can be crumbled directly into soups or sauces, but 
should be soaked first tf theyTe to be put tn drier foods, An excellent method is to place 
dried pieces between wet paper towels overnight. This allows them to absorb moisture 
gradually while retaining their flavor. 

FREEZING 

Freezing is anot her excellent and easy way to preserve mushrooms, providing yausaute 
them briefly beforehand. (If you freeze raw mushrooms, they wiil decompose as soonas 
they thaw out.) Practical ly all mushrooms freeze well I have stored A mani ta calyptrata 
for over one ycar without any noticeable change in flavor! The mushrooms should be 
stored in an airtight container (e.g., a ziplock bag). Mushroom sauces and stocks can also 
be f rozen for la ter use. 

CANNING 

Canning is a big undertaking, and is only worthwhile when you have an en orm o us 
amount of mushrooms. A pressure canner, mason jars, and lids are required. Wash the 
mushrooms thoroughly and let them cook in their own juices for a while. Then pack them 
in sterilized pint jars, cover with boiling water, seal, and processat 10-15 pounds pressure 
for 30 minutes (a very necessary step bccause they can easily become tainted with botulism). 
A lit tle ascorbic acid (vitamin C) can be added to retain color, Mushrooms will keep for 
years if canned properly, but failure to observe sterile procedures can be disastrous. In 
my expenence, Cantharellus, Tricholoma, Detuinum t Boletus, Hericium, and Agaricus 
can welL 
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MUSHROOM COGKERY 


PICKLING 

Pie kling is just marina li ug on a larger and more elab orate scale. In Eurøpe, mushrooms 
are of len preserved under oil and vinegar. It is a fairly simple procedure, but obviously* 
the mushroom fla vor is masked, Jars should be sterilized, but pressure cooking isn’i 
necessary because of the acidic medium. I have successfully pickled Cantharellus, Clito- 
cybenuda , and Amanda caiy pirata. 

SALTING 

This is another technique that is pop ula r in some parts of Europe. The mushrooms 
are cooked briefly and then packed in rock salt and stored mairtighijarsin therefrigerator. 
Naturally theyaresaity this way, but thesaltiseasilydissipated by addi ng the mushrooms 
to soups or other watery dishes. 


MUSHROOM TOXINS 

MOST CASES of “mushroom poisoning*’ are the result of allergies* {idiosyn- 
cratic reactions or hy persensi ti vity), overindulgence (especially of raw mush- 
rooms), or food poi soning (ingestion of rotten mushrooms). Ail three usually 
result in nausea, vomiting, and/or diarrhea« Another common type of “mush- 
room poisoning M is imaginary — people who have lingering doubts about the 
safety of their meal are apt to experience discomfort whether or not there is a 
physiological basis for it. All the more reason not to eat a mushroom unless 
you’re absolutely cerlain it’s edibld 

The two most common eau ses of mushroom poisoning are carelessness and 
ignorance. Despite what people say, mushroom experts do not die from mush- 
room poisoning. Rut of course, it is mueh more sensational for newspapers to say 
they do. Relatively few species are poisonous, but some of the most dangerous 
ones are exceedingly common, and almost any poisonous mushroom can be fatal 
to a small child or a person in poor Health. Therefore it is useful to iearn about the 
different kinds of mushroom poisoning, should you or a friend experience 
discomfort. A brief rundown of the major groups of mushroom toxins is pre- 
sented here. “Mushroom toxin,” as defined here, is a compound which produces 
an abnormai effeet on the human body. This definition encompasses mind- 
altering drugs such as psilocybin, whether or not they are ingested deliberately. 

As with any kind of poisoning, the two most important thtngs to do are to seek 
immediate medical attention and identify the agent responsible. Idiosyncratic 
reactions to edible mushrooms are generally not serious enough to warrant a trip 
to the hospital, but if there is any doubt, consult a physician. 

AMANITA-TOXINS (AMATOXINS) 

M ushrooms: Amanita phaltoides. A. ocreata, Å. ver na, A , virosa, A btsporigera, 
Conocybe j i la ris; Galer ina auturrtrtatis, G . margina fa, G. venenata; 
Lepiata casianea, L. helve o la, L. josserandii & dose relatives. 

Poisoning by amatoxins is extremely serious, with a fatality rate of about 50%. li is 
doubly dangerous because the symptoms are delayed for 6-24 hours after i ri ges li on of the 
mushroom, by which time the toxins have been absorbed by the body. 

There are severai groups of amatoxins, at least in the Amanitas, Phallolysin was the 
first toxin discovered. It d est ro y s red biood cells when injected in to rats and has a very 

*ln ihis book ihe term “allcr^y*' is used I oos dy todescribcr an ad vers c reaction loa normally harmlcss mushroom 
c ven though 11 may nol be a genuine hypersensiiiviiy. 
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high mortality rate. However, il is unstable and apparently destroyed by cookingand/ or 
ihe human digestive tracL A group of compiex cyclic polypeptides callcd phallotoxins 
comprise the second group. They are also fatal when injected iniravenously (they attack 
thc liver), but are apparently destroyed by the digestive tract It is another group of poly* 
peptides, the amanitins, that are the culprits. Thcy are twenty times more lethal than thc 
phallotoxins. Their co ncent ration varies tremendously from i ndi vid ua l mushroom to 
individual mushroom, but an average fatal dose is about 2 ounces (fresh weight) of 
AmanilQ p ha Ilendes 

All recent mushroom- indueed fatalities in California have been causcd by Amanita 
phalloides and A. ocreata. Both are large, handsome, tempting mushroom s, whereas 
the other deadly types (such as Galenna) are small and nondescript and therefore unlikely 
to bc eaten. Of course, there is no excuse for eating any of these mushrooms lf you take 
the time to learn about them. 

Symptoms and Treat ment 

Amanitin poisoning usually manifests itself in four stages: (I) a latcncy period of 6-24 
houre after ingestion, during which time thc toxin is activcly working on the liver and 
kidneys, but thc victirn experiences no discomfort; (2) a period of about one day charac- 
terized by violent vomiting, bloody diarrhea, and severe abdominalcramps; (3) a period 
of about one day during which the victim appears to be recovering (if hospitalized, the 
patient is sometimes re le ased!); (4) a re lapse, during which liver and kidney fa i lure often 
icads to death. There is sometimes more than one relapse, 

The effeets of the toxin are centercd on the liver and kidneys, but amanitin damages 
tissue throughout thc body by inhibiting RNA synthesis within each cell. To make matters 
worse, the kidneys are apparently unable to climinate amanitin from the body, The 
panereas, adrenal giands, heart, lungs, muscles, intestines, and brain may be dama ged, 
not only by thc amanitin, but indireetly becausc of liver and kidney failure. It is a slow 
and painful way to die. 

There is no known a ntid ote to amatoxin poisoning. T reatment is largely supportiveand 
symptomaric- maintaining biood sugar and salts, eliminating urea by dialysis, and 
helping the body to gel rid of the toxins. If you have any rcason to thi nk someone has eaten 
a deadly Amanda (oran amanitin-containing mushroom), don’t waitfor the symptoms 
to appear! If the person is taken to the hospital soon after ingesting the mushrooms, at 
least some of the toxins can bc removed beforc they are absorbed. 

GYROMITRIN (MONOMETHYLHYDRAZINE) 

Mushrooms: fye veral Gyromitra species (especjally G. eseulenta & G. infuiay also 
many rdated Ascomyceles(e.g., Verpa. Cudonia, Helveila spp.) 


Gyromitrin’s pro duet of hydrolysis, monomethylhydrazine (MMH), is a ve ry toxic 
cardnogenie compound used in the manufacture of rockcl fuel. Gyromitrin poisoning has 
puzzled scientists for many years becausc of the very narro w r threshold between complete 
absence of discomfort and se vere poisoning or e ven death , This is d ue to thc volatile nature 
of gyromitrin, which is removed by the process of cooking or drying providing it has a 
chance to escape . Gyromitras cooked in a closed pan can cause severe poisoning, and 
inhalation of thc vapors is dangerous, Raw Gyromitras, of course, pose the grea test threat. 

The situation is compiicatcd by differences in thc toxicity of different geographical 
strains. Gyromitra esculenta has caused numerous fatalities in Europc, but not a single 
one in California. 

Symptoms and Treat ment 

The symptoms, which appear 2-24 hours after ingestion, include headaehes, abdominal 
distress, severe diarrhea, and vomiting, In severe cases thc liver, kidney, and red biood 
cells are damaged (mueh as in poisoning by amatoxms), which may result in death. 
Treatment is largely support i ve; a physician should be consulted. 
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MUSHROOM TOXINS 


MUSCARINE 

Mush rooms: Inacybe species; Clitoeybe deatbaia and seveal relatives; Ompkaiotus 
species, and certain red ~p ored species of Bolet us. 

Muscarine was originally isolated in Amanita muscaria, but occurs in that mushroom 
ininsignificant amounts. However, many Inocybes contain large amounts of muscanne— 
enøugh so that they can be fatal in large quantities* 

Symptoms and Treatment 

The effeets, which manifest themselves 15-30 minutes after ingestion, are focused on 
the parasympathetie (involuntary) nervous system. They include excessive salivation, 
perspi rat ion, tears, and 1 acta ti on (in pregnant women), plus severe vomitingand diarrhea. 
These symptoms may be accompanied by visual disturbances, irregular pulse rate, de- 
creased biood press ure, and diffieuity in breathing. The viet i m normally recovers within 
24 hours, but in severe cases, death may result from respiratory failure. Atropine is a 
specific antidøte, but must be administered by a physician* 

IBOTENIC ACID/MUSCIMOL 

Mushrooim: Amanita muscaria* A. panthenna. Å. geni mata. 

There are many contradictions in the hterature regarding the principal toxins of 
Amanita muscaria and A. pantherina. Muscarine was originally believed to be thetoxin, 
and then b ufoten i ne was put forth as a candidate* It tums out, however, that the main 
active principle is ibotenic acid, which is converted by the human body into muscimol, a 
more powerful form that passes out in the urine. 

Amanita muscaria is apparently one of the oldest intoxicantsknown. Its use by certain 
Siberian peoples has been extensively doeumented and R. Gordon Wasson, in his book 
SOMA: The Divine Mushroom of Immortality . makes a convincmg case for it being 
the mystical Soma plant of the Rg Vedas (sacred Hindu texts). It may have been used 
throughout Eurasia in ancient times, but if so, its use has been suppressed. Curiously, 
many Europeans fear A. muscaria more than its deadly cousin, A. phalioides, John 
Allegro’s attempt to link it to the origins of Christianity ( The Sacred Mushroam and the 
Cross ) is far-fetched and abstruse, 

Amanita muscaria is erroneously listed in older books as deadly poisonous* It can be 
fatal in large doses, but so can practicaliy any poisonous mushroom. According to most 
sources, A. pantherina is sømewhat more dangerous, while A. gemmata is less so. Deli- 
berate ingestion o f the se mushroom s has inereased now that it has been shown that they 
are not as dangerous as once believed. However, their effeets vary greatly from person to 
person* As people’s metabolisms are dif Te rent and the co ncent ratio ns of the toxins vaiy 
from mushroom to mushroom, there is no way of predicting what one's reaction will be. 
Some people experience ex i rerne discomfort, ot hers have vivid dreams, still o thers ex- 
perience no effeets whatsoever. The ingestion of these mushrooms is defimtely not 
recommended here. Incidentaliy, not all of the toxins have been identified. For instance, 
neithei pure ibotenic acid nor muscimol produce the nausea and vomiting thai frequently 
oceurs after eating A. muscaria , 

Symptoms and Treatment 

Symptoms normally appear 30 minutes to 2 hours after ingestion, and last for se ve ral 
hours. Nausea and vomiting are common, but the principal effeets are on the central 
nervous system: confusion, mild euphoria, los s of museuiar coordination, profuse 
sweating, chilis, visual distortions, a feelrng of greater strength, and somerimes hallud- 
nations, delusions, or convulsions. (An inordinate number of "trippers" mistake them- 
selves for Christ). Drowsiness is aiso a common phenomenon. In faet, those who ingest 
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A. muscaria frequently fail asleep C‘swoon M )* to awaken hours laler with lit ile or 
no memory of iKeir experiences. There is no'^hangover” effect as with alcohol, but most 
people who try il (including mysell) do not wish to repeat the experience. Since muscimol 
passes om through the urine, Siberian users “recyded” their A. muscaria by drinking their 
own urine. I know of no one in the United States who has tested this approach. 

Treatmeni of muscimol poisoning is largely supportive- reassuring the victini that the 
effects are temporary. In the misiaken belief that muscarine was the principal toxin, older 
texts prescribe atropine as an antidote. Atropine, however is likely to exacerbate the 
effects of ibotenic acid/ muscimol. 

PSILOCYBIN/PSILOCIN 


Mushrooms; F silot) be baeocysfis. P. oaeruit soens, P tubens is. P. cyanescens, 
p semilarueata and many others; also certain Panaeolus species (e g T 
P cyane soens, P, subbalteatus)\ certain Conocybe and Gymnopitus 
species; possibly Pluteus salicinus, P. oyanopus* and others, 

These indole derivatives are well known for their psyehedelic properties, and “psilo- 
cybin mush rooms” are ofien consumed for recreational purposes. Several hallucinogenic 
mushrooms played an important role in the religious and medicinal rites of Naiive 
Americans in Mexico and Central America. But the Spamards suppressed their use to 
such an extent that their existence was scriously doubted by early 20th century botanists. 
The mushrooms were 44 redisco vered” in Oaxaca in the 1930’s, and 20 years la ler they were 
idenlified as belonging principally to the genus Psilocybe* Since then their properties 
have been so publicized that Oaxaca has been inundated by pleasure-seeking gringos. It 
has subsequently been discovered that many psilocybin-containing mushrooms grow in 
the United States as well. 

Psilocin (a dephosphorylated version of psilocybin) is about ten times as active as psilo- 
cybin. Most psilocybin-containing mushrooms have only a trace of psilocin, but the 
human body coverts most of the psilocybin into psilocin. A blueing reaction associated 
with ihe presence of psilocybin and psilocin is caused by anenzyme that oxidizes psilocin. 
However, not all mushrooms that stain blue contain psilocybin or psilocin, and not all 
“psilocybin mushrooms” stain blue. 

Symptoms and Treat ment 

Symptoms are similar to those of LSD. Shortly after ingestion, and for a duration of 
several hours, Ihe “victinT experiences heightened color perception, visual distortions, 
rapdi ly shifting shapes and images, a “kaleidoscope effect 41 with eyes cl osed, elat ion or 
hila rity, and hallucinations or defusions. Nausea and vomiting are rare. Some people 
report the sensation of leaving their bodies, or of traveling into the fulure or past, or other 
highly subjective experiences. Others experience profound anxiety. 

In case of accidentaJ ingestion or a “bad trip,” the vieti m should be repeatedly assured 
thal the effects are temporary. A factor to bear in mind is that transferring ihe person to 
an unfamiliar environment can be frightening, and thai sedatives may worsen the effects, 
especially if administered forcibly. LSD, incident ally, was de ri ved from a not her fangus, 
Chviceps pur pur ea ( wheat er got), 

G ASTROINTESTINAL IRRITANTS 

Mushrooms: Many. i nc lud mg: Agarkus califomicus, A hondensis, A ♦ plaeomyees, A. 

pratt laresquanwsus, A. xetnihodertnus: Boietus saianas. B erythropus, 

B. hueniafinus, H. pukherrimus, B subvelutipes; Chiprophyifum molyb- 
diter; Entoioma species; Gomphus flocccsus; Hebeloma species; many 
acrid and/ or purpie- or yellow-staining Laetarius species; Laetiporus 
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sutphureux and Lepiota rachodex & L. nam ina (sometimes); NaemQ- 
toioma foscicuictre; Omphalotus species; Romana formosaané relatives, 
many acrid Russula species; Soleroderma spectes; and se veral Tricholotna 
species (nota bly T pardinum and T. pessundatutn). 

As evidenced by the list, this is by far the largest and most prevalent group of mushroom 
toxins. Very few of the active principles have been identified, however, perhaps because 
they are rarely fatal The most frequent cuiprits in gastro i ntes ti nal poisoning are the 
phenol-smelling Agancus species and Chiorophyllum molybdites, undoubtedly because 
they closely resemble edible types. The most dangerous are Entoloma species, Heheloma 
species, Trith olotn a pardimim, Boletus satanas and cl ose relatives (raw), Naematoloma 
fascicufore, and ChiorophyUum molybdites. “Allergic" reactions to edible mus h ro oms 
normally take the form of gast rom test mal upsel. 

Symptoms and Treat ment 

Symptoms usually appears shortly after ingestion{20 minutes“4 hours). They include 
na usea, vomiting, cramps, and diarrhea,* which normally pass after the irri tant is expelled. 
Severe cases, however, may require hos pital izati on. Treat ment is largely supportive — 
helping the body to elmunatc that which it isnotequipped to handle. Though not asserious 
as other types of mushroom poisoning, gastromtestinal upsets are not to be taken tightiy, 
as evidenced by the faet that many people acquire a lingering distaste for mushrooms after 
an all-night bo ut vvith na usea and diarrhea, 

MISCELLANEOUS TOXINS 

Coprinus atramentarius contains a disulframdike compound (eoprine) that reacts 
with alcohol in the Dody to produce acetaldehyde, which in turn produces a peculiar bul 
transitory set of symptoms; reddening of the ears and nose, a meiallic taste in the mouth, 
lightheadedness, rapid heart beat, a throbbing sensation, and sometimes nausea and 
vo miting. Recovery is normally sponta neons and complete. The alcohol needn’t be con- 
sumed simultaneously with the mushrooms to have a synergistic effeet— therefore anyone 
who indulges in alcohol regularly should not eat C. atramentarius. Individual reactions 
vary, suggest i ng that some people may be more sensitive or the mushrooms themselves 
may di ffer in eoprine content. It has also been sugges I ed that raw C atramentarius does 
not actually c out am eoprine, but that it is formed in the process of cooking, Similar 
aleohol-related effeets have been reported for Clitocybe davipes. 

Paxiiius involutus is said to be toxic raw t but is eaten by many people (especially Eurcn 
peans) after being pickled or parboiled, However, the human body apparently develops 
a sensitivity to il, manufacturing anti bodies that destrøy red biood ceils, Thus, someone 
who has eaten it for years can suddenly be poisoned (even fatally!). 

Cortinarius ordforms, C. gentdi$ r and some dose relatives are commonly fatal They 
contain toxins which, like the amatoxtns, attack the liver and kidneys. Symptoms do not 
appear for up to three weeks after ingestion of the mushrooms, making diagnosis and 
treatmem mueh more difficult. Some of these Cortinarii occur in the U ntted States, As 
they are difficult to ide mi fy, all dry-capped Cortinarius species are besi avoided. 

Naematoloma fascicuiare, a common wood-loving mushroom, can also cause liver and 
kidney damage. Fortunately, it is rarely eaten because of its bitter taste, There is also 
evidence to suggest that the subsi rate on which a mushroom is growing can affeet its 
edibilily, The edible honey mushroom (Armillariella mellea), for lnstance, will often 
cause digestive upsets when growing on buekeye. 

Last but not least, there is the danger of contamination by pesticides and oiherenviron- 
mental poisons. Always be aware of this possibility, especially when picking mushrooms 
in towns, along w el l-t raveled roads, and in forest s, fields, or range land where herbicides 
and pesticides are used. 

*The literal translation of ihc Japanere name for certain poisonous Tricholomas is ‘“U na ble tu Cross the Valley”— 
presumably because one is unable to cross the valky aflereating them! 




Laet anus uvidus (see p. 75) is one of se veral purple-staming irulk caps. The cap is usually sticky or 
shmy t but in one mountain-loving variety it is practically dry. Note how the stalk snaps opencJeanly 
9 i ke a piece of chalk a character isiic feature o i Lactarius and Russula. 


Melanoieuca evenosa group (sec p, 171) is reminiscent of a Russuta or Trichotoma but has a fibrous 
stalk and amytoid white spores. Look for it in the spring under mountain conifers soon af ter the 
snow melts. Note how the giils are crowded and whitish. 


V 




Abnorm al ities are comtnøn in mushrooms. They are the result of environmental i nflue nce or im- 
properdevelopmcnt; they are nol mhcritcd or passed on. One widespread ab normal ity isthedevulop- 
mcnt of a small rosette of gilis {"'rose gilO on the eap surfacc. In cxtreme cases, anent i re mushroom 
may nde “piggy-back" on another, like these Russulas (lefl). Albino individuals also occur. lnlhis 
ciuster of Craiereltus cornucopioides (right), halfis normally coiored and half is whitish! Othcrab- 
n orma lit ses ind ud c aborted, parasi ti /cd, or sterile specimens and failurc of the cap or gi Ils to form. 


Two agarics thal typically grow in densc dusters. Topi CHtocybula familUi (see commcnts under 
Coliybia acervata, p. 215) grows on rotting wood. These are young specimens; as they mature the 
caps will broaden somewhat. Bel on: Lyophyiium decastes group (see p 174) is usually but not 
always terrestrial. This ciuster is rather unusual becausedie caps have walery spots. 
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WHAT ITALLMEANS 
(A Short Dictionary of Scientific Names) 


O t idea, R amar ta. Tricholomopsis, Vohariella 
Ex uha. S trophar ia, Hygrophoropsis, A r tange hel la 

Y ou may groan at the sight or sound of scientific na mes, but Ihc paucily of common names 
for mushrooms forces us to use them, As explaincd in the chapter on dassification(p. 8), 
many people are intimidated by scientific names because they are derived from Latin and 
Greek/‘Howdoyourcmember alf those names?’' I am repeatedly asked. Y et posers of this 
queslion have usually maslered many scientific names without reaiizing it; 

Asparagus, Magnolia, Sassafras, Eucaiyptus 
RhinoceroSt Hippapatamus, Chrysanthemum, Citrus 

Smce that which is understood is more likely to be remem bered than thal which is not, 
learning the meanings of scientific names can inerease your abihty to remember ihem. 
By refusing to be intimidated, you can demystify the names of mushrooms while you are 
demysiifying the mushrooms themselves. 

Scientific names can be di vided in to three categories: ticscript i ve, honorar y t and 
geographical (A fourth possible category, nonsensical, needs no elaboration.) 

Descriptive names are the most numerous as well as the most helpful They can aid in 
the iden ti Heat ion process because they usually tell us something significant about the 
mushroom, its habitat, or time of growtb, For example: 

Flav- means yeliow, and lt is a safe bet that Hygrocybe flavescens, Trichvhmm 
flav ovire ns. Bolelm flaviporus, and Russuta claroflava are at least partially 
yeliow* (They are.) Similarly, Ma ltoc ysiidia ctuuntts(rttac ro- large, cucumis 
-cucumber) has giant cy stidia (sterile cells) on its giils and smells like cucum- 
ber, and H ypsizygm tessulatus (/n/?*s=high up, zy^us-yoked or jo med, 
tessidatus- mosa ic-li ke) grows high up on elms and develops mosaic-like 
scales on its cap as it matures* 

You will soon discover i hat many of the longcst and most “difficuil" names are actually 
composed of shorter, more familiar elements — familiar because the English language 
is a thicket wilh many Latrn roots* For instance: 

Ctimacodon is derived from ciimao ( fadder* as in the English word climax) 
and o£/t»/j(tooth or tceth, as in the English word orthodontist), and the G reck 
element derrn (skin) appears in many mushroom names (xanthodermus, 
calyptrodenna, Dermocybe, etc.) as well as English words like dermatolo- 
gist, epidermis, and pachyderm. 

A few descriptive names, unfortunately, areapparenl misnomers, for they bear no obvious 
relation to the mushroom and may even contradiet it: 

Appendiculat- means with a fringe or small appendage, but Boletus appendi- 
culatus has neither. Although alnkoi- means a Ider- dw eller, Lactarius al- 
nicola favors conifers and oaks ( but may have originally been collected in a 
mixed forest containing alder). 

Honorary names usually com memorate a mycologist, mycologisfs best frtend, or 
mushroom co Hector, In most cases an -ii f -i, or -ae is added to the personø name if it is a 
species (e* g., kaufftnanii. harrowsu , smithii), or an-a, -ea r or -in il it is a genus (e. g.. Barssi a). 
Ot her suffixes, particularly diminutives or those meaning *pertaining to," can also bc 
added (c. g., hooniana r Lungula, Lenzites). 
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Honorary names are usually recognizable as such because they don't sound Latin. 
S orne, however, may not beobvious, particularly t hose l hat hanor Europeans. Examples: 

Hohenbuehelia is named after the Austrian botanist Huhenbuhef Anan- 
gelieUo and Battarrea after the hahan mycologists Arcangeh and Battarra, 
and Galiella and Rozites after the French mycologists Le Gal and Roze* 

One major drawback of an honorary name is that it leils us nothingabout themushroøm 
itself. On the other hånd, precisely because it tells us nothi ng il cannot be misleading- 

Geographical names are formed by adding an adjective suffix to the name ofa partielt la r 
region or locality, Most are se l Lev ide nt (e.g., californUtis, mary landensis, £ ubensis, 
mexicana, olympiana). Someare l-atinized, however (e, g., tunaboraeemis, of New York, 
suecica f of Sweden) and ot hers are obscure (e.g,, hondensis , named af ter bustling La 
Honda, California, and pitkinensis, which immortalizes populous Pitkin, Colorado), 
Geographical names can be deceplive because they usually indicate where a species was 
discovered rat her than where it occurs. For mstance, Longula (exe ti si s, originally col- 
Iccied in Texas, and Suiilus Sibiriens t flrsi found in Siberia, arc both w idely dis tributed 
in western North America. 

SUFFIXES 

Suffixes can have specific meanings, vague meanings, multiple meanings, or no 
meaning at all. S orne suffixes simply transform nouns into adjectives. Others indicate 
possession, likeness, size, action, or degree. Still ot hers designate gender a concepi 
familiar to anyone who has studied French or Spanish. Thus a single root word can have 
several forms depending on the gender and spelling of the word(s) with which it is used. 
Exampie: 

Brunne-i Ihe root word for brown, bec ornes hrutmeus{ masculine form) in 
Bolems oiivaceobrurmeuSt brurmea (feminine form) m Leptonia dnaceo- 
brurmca . brurmeum (neuter form) in Trichoioma albobrunneunm. and 
brurmeo-, brurmea-, or hrurmei (combining forms), as in CUfotybe brurmeo 
cephaia . Suffixes with specific meanings can also be attaehed, as in hrun- 
nescerxs (“becoming brown") or hrunneoia (“kss ihan brown, brownish"). 

As you can see, it is not necessary to know all the quirksand nuances of Latin and Greek 
grammar in ord er to recogni/e root word s such as brurtne in their various manifestations, 

Since suffixes are sund ry and sometimes difficult lo recognize, the more commonones 
are listed separately, H owever* tommon prefixes as well as most suf fixes with very specific 
meanings (e. g., or/orc-tooth, pes~tooi or stem, osm--odor) can be f ound in the dictionary 
of word elements. 

The dictionary is for descriptive names only. It does not includc people or places, self- 
e vident word s such as g (pant eus (gi gant i c), c am nus (canine), parasit ha (parasitic), or 
fragil is (fragile). Nor does it includc names whose meanings are obscure, debatable, or 
unknown. A hyphen indicates t hat the root word can have various end ings(seediscussion 
of suffixes). 

Space does not permil listing all the root words used in naming mushrooms, but with 
the help of the dictionary and the mat er i al preceding it, you should be a ble lo make sense 
out of most of the scient ific names in this book — and enrich your English vøeabulary in 
theprocess! Examples: 

(1) co/7m=cimain, ffn«j=with or pertaming to, ihus Coriinarius means 
“with a curtam." 

(2) c v^Æ^head, ct>rø=cone, der maskin, mo^fiber, dit- sloping, /xw/-smooth, 
t hus Conocybe means “cone head," Dermocybe means "skin head," Ino- 
cybe means "Tiber head," Clitocybe means “sloping head," and Psilo- 
cybe means “smooth head.” 
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(3) /vc-wolf, pe^ort-flatulence, thus Lycoperdon means “wolffart." 

(4) vermicuktiute worni, osus- fnll of, t hus vermiculosus means“full of littlc 
worms”(i.e., maggoty). 

(5) tw«i/?or-drinking cup* ellus is a diminutive suffix* thus Cantharellus 
meam “hule drinking cup.” 

(6) /;^jc/7/-small stick or stake and -m is a mascullne gender end mg, thus 

Faxillus mea ns "small stick" or “small stake.” 

(7) /mc-while, thus Leucopaxillus means“white Paxiilus* 

(8) a as a prcfix means without, ph \ //=leaves or giils, phor - bearing or bearer, 
ales denotes an order of fungi,, thus Åphyllaphorales means “order of fungi 
not bearing gilis." 

(9) on/j=siraight, odont-tttth, ur is an English suffix meaning "one who,” 
thus orthodontist means" o ne who straightens teeth." 

(10) succ~}U\cc or sap, ateraf-full of, thus succulent means “full of juice.” 


Common Suffixes 

Note: Some suffixcs, pariicularly those with feminine endings, may not foe in alpha- 
bctical order because they are hsted under their mascuhne form. For instance, -ata 
is listed under -atus t and -aria is listed under -ar tus. 


-a: most common feminine gender end ing 
-ab Uis; see -hilis 
- ahulurn , -at ulum: see - hutum 
-aeeae: denotes a family nF fungi or plarus 
-acem, -acea, -ateutn: color of, made of, with 
quahty of, cl osely rescmbling, rdating to 
(eg., olivaeeus, oJive-cnlored) 

-adus, -fli iu, - aciurrv pcrtainmg to, pos- 
sessi ng 

-ae: named afler, pertaining to (e.g. , armae) 
-Qeus, -aea. -aeutn: belonging to 
-ago: ( 1 ) resembling, si m ilar to (2) made of, 
color of 

-åles: denotes an order of fungi or plants 
-alts, -ate: bel ongt ng t o , pe rla i ni ng to, rela ting 
lo, character i sti c of 

-aneus, -anea, -aneunt made of, color of, 
resembling 

-any implies action (Hke -ing in English, c. g., 
radiums, ro o ting) 

-anus, -ana, -anum peitainmg to, charac- 
ter istic of (ofte n con note s position, e.g., 
mon ta nus. of the mountains) 

-arion: diminutive 

-aris. -are: bdonging lo, pcitaining to 
-ar tus, -aria. - arium , -arum: perta i ni ng to. 
p ossessi ng, furiushed with, re lating lo, 
(e.g., Cortinarius. with a c urta in) 

-oprens: becoming, almost, somewhat (e.g., 
purpurauens, becoming purpie) 

-atit us. -arten, -at kum: denotes place of 

growth or origin(e.g., silvaticus. growing 
in the woods) 

-ar i tis. -aitle: denotes pJaee of growth (e.g., 
saxa tit is, growing among rocks) 


-ator: see -for 

-atus, -ata, -atum: (1) po&sessing, furnished 
with (e.g-, armilfatus , ringed or with a 
ring){2) resembling, similar lo (e.g., 
o vants, egglike) 

-ax: apl of tendiog lo 
-bilis: capable of, able to, tending to (e.g., 
muta bi lis, able tochange) 

-bulunv instrument, container, agpnt, means 
-hundus, -bunda, -bundum: implies action 
-ceae: see -aeeae 

-t ellus , -ce Ha, -t e Hum: d i m i nut i ve 
-c illus, -di la , -c illu ni: diminutive 
-colas, -t ola. -colum: inhabitant, dweHer(c.g., 
cortieoia, bark dweller) 

-c ulus, -euia, -culunu diminutive (e.g., aurk 
eula. small ear) 

-eundus, - tunda , -curtdum: able to, tending to 
(e.g., rubitundus, tending to red den) 

-e: ( I ) gender ending(usually feminine) (2) see 
-ae 

-ea: see -eus 

-ellus, -ella, -ellune diminutive (e.g., Can- 
iharellus, small cup) 

-ens: %tc-ans 

-em is, -en se: i nd ica tes p I ace of g r o wt hor 
o rigin (e.g., arvensis, growing in fields) 
-ersus: betongi ng to 
-er, -eres: pr o vide d with 
-escens: becoming, almost, somewhat (e.g., 
r ubeseens, becoming red or almost red) 
-estris. -ester, -es tre: indicates place of growth 
or origin (e.g., tampes tris, growing in 
Helds) 
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-etes: (i) denotes class or larger grouping of 
fungi (2) one who is 
-ettus, - eita * -ettum: diminutive 
-etunr denotes collective place of growth 
-eus, -ea, -eum: (I) pertaining or belonging 
lo (2) coJor of, made of t si milar to (eg,, 
melleus. honey-colorcd) 

-formis, -forme: resembling, espedaSly m 

shape or form <e. g, , strohiiiforrms. s haped 
like a pine cone) 

-genus, -gena, -genum: born of, originating 
from 
-L see -i/ 

-ia: ( 1 ) see -ius ( 2 ) see -a (3) see - ae 
in cus, -iaea, -iticum: pertaining to 
-iae: see -ae 

-Umus, -iana. -ianurrv see -anus 
-ibilis: see -bilis 

-icans: becoming, al most, d osely resembling 
(e.g., nigrkans. becoming black) 

-itius, -km, -iciunv { I ) made of, pertaining to 
(2) implies or denotes action 
-kos: pertainmgto 

deus, ica r -Uum: belonging to, pertaining to 
(eg, caiifornkm, of Califorma) 

-ides: resembling, si milar to 
-idion, -idius, ddia. -idium: diminutive (e.g , 
Gomphidius, little peg) 

-idus, -idt i r -idum: (I) resembling, similar to 
(2) becoming, almøst ( e.g- ,albida, whitish) 
dellus, -leila. -te Uum: diminutive 
-tensis, -tense: see -ensis 
-ii: named af ter (e.g., kauffmami) 

-His, -ile: able to, capable of. with property of 
(e.g., fragt fis, abk to be broken) 

-illus, -dia, -i Uum: diminutive 
-s mos: pertaining or re lal mg to 
-i mus, -ima, - imum : superlative 
-mans: be co m ing, a I most 
-ineus, -inea. -ineunv color of, made of, 

similar to (e.g., ferruginea, color of rust) 
-inius, -ima, -imum: named after, relatingto 
-i nos' (1) made of (2) see -i mus 
-i nus, - ina . -inum: (1) pertaining or belonging 
t o, p ossessi ng, rese mb li ng (2) d i minuti ve 
-i oides see -oides 

-ion: ( I ) diminutive (2) denotes oceurrence 
-tor: (I) comparative (e.g., stricrior , ve ry 
straight) (2) see -ios 
-ios: pertaining or relating to 
-is pertaining or relating to 
-isce, -isens, -iseos diminutive 
-issi mus. -is s ima. - issimum . superlative (e.g.. 

spe a osissi mus. showtesi) 

-is fos comparative or superlative 
duts: see -itius 

-des, -i tis: pertaining to, named after 
-ititus, -Uha. -iticum: (1 ) possessing, fur- 
nished with (2) capable of, able to 
-itius, -itia, -itium: ( I ) with quality or color of. 
si milar to (2) implies action or result 


-ius, -ia, -mm: ( I ) pertaining to, characteristJe 
of, resembling (e.g,, regius, pertaining to 
kings) (2) occasionally used as diminu- 
tive or comparative 

-nus, -iva, -ivum: ( 1 ) possessing, furnished 
with (2) pertainingto(3 Jcapable of, able to 
- izans . becoming like, resembling 
dimus: see -rimus 
-ma, mus: i ndicates action or result 
-nellus, -nella, nellum: diminutive 
-odes: see -oides 

-oides, -nideus. -uidea, -oideum: resembling, 
similar to (e.g-, phalloides, like a phallus) 
-alentus, -oiewa, -olentltm: see -ulen tus 
-olus, -nla, -oie, -olunv ( 1 ) diminutive (2) less 
than, somewhai (e.g., tuieolus. yellowish) 
-om ne u te r gc nd er e nd ing 
-omus. -onia. -oniunv pertaining or related to 
-op sis: resembling, similar to (e.g,, Irkho- 
lomopsis, like Trkholoma ) 

-onus, -oria. -otiunr capable of, ab le to (e.g., 
lim tor ius. a ble to dye) 

-orum: pertaining to 
-os: masculine or feminine gender ending 
-osus, -osa, - osum : denotes fullness, a bun- 
da nce, marked degree ot development 
(e.g,, succ osa, fu 11 of juice) 

-o tus, -o ta. - otium . - otunt . (1) resembling, 
similar to, possessing, furnished with 
(2) see ot- in diebonary 
-rimus, -rima, -rimum: superlative (e.g,, pul- 
c her rimus, most beautiful) 

-roi pertaining to 
-ta tos, - tate . -tatom. superlative 
-fer. agent or means 
-teros, - tera , -teron: comparative 
-tes, -tis, -tor, -tra, - tria , -tron. -tros, -trum, 
-trus: denotes agent, means, tool, or ohjeet 
(e.g-, necator, killer) 

-ua: see -uus 

-ugo: ( I ) made of (2) able to, capable of (3) 
disease or rust 

-ulentus, -utema, -ulenturre denotes full- 
ness, abundance, marked degree of de- 
velopment 

-ulus, -ula, -ulum. - ullus : (I) pertaining to 
(2) diminutive (3) denotes lesser degree of 
development (e.g,, dufeidulus, si i g hi I v 
sweet) 

-um: most co m mon neule r ge nder end i ng 
-uticulus, - uneula , -uruulum: diminutive 
-urus, -ura: ( I) implies result or action (2) 
pertaining to 

-i/*. - most tommon masculine genderending 
- usculus , -uscula, -usculum: diminutive 
-ustris, -uster, -ustre: see -esir is 
- utus , -ufa, -uium: possessing, furnished with 
-uus, -ua, -uum: implies result or possibility 
of action 

-ydnon, -y Ilion: diminutive 
-ys: comparative or superlative 
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A 

a-, ah-, ad-, etc,: prefix mcaning wilhoul, 
absent, ur away frum 
abies. abie-, abiet': fir, firs 
aeanth-: thorn, pnckle 
m er-: ( I ) nia pie (2 ) ac rid T sh a rp 
acerb-: bilter, so ur 
acerv-: hcap 
acetat vinegar 
acetat tdum: vi negar c ruel 
acicub: bmik, needle, splinter 
acr-: acrid 

acumin- t aeumen-: sharp point 

at ut-: sharp. point ed, acute 

ad ust-: score hed, 

aegerih: perta ining Lu puplar 

aereus: topper, bronze 

aerug-: b lue -green, green, or deep green 

aest-: summer 

affin-: related: adjacent 

agora- : a nde nt term for mus h ro om 

agath-: pleasani, good, excellent 

agglutin-: gi ued 

agr-: field 

alb-: white 

akur-: whea t flo u r 

alli-: garlic 

aln-: alder 

alut ave-; leat her-colo red (yellowish-tan) 
amab-: preuy 

amani ta- a ncient te rm tor m us hr oom 
amar-: bitter 

amentat €-: perlaining to catkins 
amethys t-: vi olet (a mel h y si ) 
amiamh-: unpolluted, spotless 
ammo-: sand 
amøen-: piea sa nu lovely 
amygdal-: almond 
amylo -: amyloid (contaimng starch) 
ananas: pmeapple 
andros-: a ti ny herb or plant 
angi-: vessel 
august-: small, narrow 
annul-: ring, annulus 
anth-: flower 
anthrai -: c oa l, chai coal 
apothec-: store hu use 
appendk ulat- ; wi th a sma 11 a ppe ndage , 
appendiculate 
ofii fastened, buund 
aqu-: walery 

aradm< spider or spider web 
arai-, arae-: thin, narrow 
arane-: spider or spider web 
art ularius: make r of s mal ! c hests 
aren- sand 

areol-: a s mall ope n s pace 


areo lat-: a re ola te (c rac ked I i k e d ry m ud } 
argen t-: silver 
arg HI-: clay 

argillace-: clay-eolored (dull yellow-brown) 
argyr-: silver 

armen - apri cot , a p ricot-col or 

ar mili-: b race let, ring 
arquat (1) bowed, arched (2) rainbow- 
culored 
arv-: field(s) 

ase-: biadder, bag, wineskin 
asper-, aspr-: rough 
as ter- , astr siar 

astragalin-: pertaming to goldrinch 
ater- t air - ; b lack „ ve ry d a x k 
atrament mk 
at rat-, dot hed in black 
a ttenuat-: na r ro wed , ta pe red , red uced 
augean-: perlaining to A uge os, who main- 
tamed an unclcaned stable for 30 years 
august-: majestic, august 
aur-: see aure- and auri- 
auranti-: orange 

aurat - g ilded , or na me nled w it h gold 

aure-: gold, golden 
auri-, auric-: ear 
auriscatpium: ear scrapc 
austr- t au si ral-: Southern 
avelian-: avellaneous (pale gray unged wilh 
pink) 

azur-: azure, blue 

B 

haccat-: ( 1 ) se t with pea ri s Or ber rie s (2) sol t, 
pulpy 

badi reddish-brown 
bae-: slim, small 
balsam - : ba Isam , fir 
halte-: bclt, girdle 

ha sidi- : basid i um or basid ia (de ri ve d from 
word for litile base or pedestal) 

(den ved from Little base 

hasilar- : fi xed at th e base of so mel h ing, basa 1 

bell-: prel ty, hånd s orne 

benzoin-: res in o us 

hetul-: birch 

b i-: prefix mean i ng t wo, do uble, tw ice 
b iennés: lasting two years 
hob: throw, thrower 
bolaris: with little lumps of paint 
bolbit: cow dung 

bolet-, bo lites: ancient words for a superior 
kmd of mushroom 
bombye-: silky 
horeal-: northern 
botry-. boiryt-: bu nc h of g rape s 
b o vista: a ncie ni term for puffba II (p roba bly 
denved from word for ox) 
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brev-: shorl , brief 
brum-: winter 
brunne-: brown, dark brown 
fruf-: load 
hult-: bulb 

bulbos-: with a bulb, butbous 
bufg-: wine skin, kather bag 
buiy race-: butte ry 

byssised-: seated in or pertaimng to a mass 
of fine threads or filaments 

C 

c ae lat-: chisclled, carved 

caerul-: blue, deep bluc 

cars- gla uc ous, lig h t gra y , bl ue -g ray 

caeutr-: caesarean, regal 

caespitos-: ces p itose ( t ufted or cl u siercd ) 

calamistrat-; curled 

c a lig-: bo Ot 

ealUst-: beautiful 

calo-: beautiful 

calv-, cafvat-: hald, hairless 

calyc-: eu p , b ud , ca I y x 

calyptr-: protective cap or hood 

carmr< arched, curved , vaulted 

camp-: fietds, plains, countryside 

campan-: beil 

cdmpanul-: little bcll 

c an-: hoary, pale gray, whitish 

cancell-: latlice-work 

candid- : s h i n g, brigh i , w h i te , clea r 

cant ha r- t camh dri n ki ug c u p 

cape rat-: wnnklcd, folded 

cap iil~: ha ir 

capti-: smoke 

capr goat 

capreofr: < 1 ) wiLd goa t ( 2) tend ril 
carbon-: c o al, eharcoal 
carchar-: ro ugh . jagged 
c arn-, carne-: flesh, fle s h-c olo red 
carp-: fruil, fr alting body 
cary-, caryc-: nuUrce or nut (espeda 1J y w al nut 
orhickory) 

ca stan-: c hes t n ut , c hes t nu t -c O I ored 
carathelasma: runrungdown 
catin-: small bowl, basin, hollow 
caud-: tail 

caul-: s talk, stem, stipe 

cav-, cavi-: hollow, eavernous 

cedr-: cedar (Ok) World cedar, Cedrus) 

cedret-: cedar woods, cedars 

celer-: swift 

ceniuncul-: a pal eh w o rk d ot h 
cep-: (I) on ion (usually cepa) (2) head (see 
ceps) 

c ep ha i-: head 
ceps: head s 
cer horn 
c e race-: waxy 
terea-: wax 
cerebr-: bram 


cer rusa t< as if painted with white lead 
cervin-: pe nam i ng t o deer, fa w n-co la r ed 
chart-: long ham or bristlc 
c hårnål-: false 

chamonixia-: on the ground (?) 
ckeii-: lip, brim, margin 
cheim-: winter 

chelidon-: r us set ( col ored li ke a s wallo w T s 
th roat) 

chelis: ( 1 ) hoof or daw (2) doven 

chil-: lip, brim, margin 

chion< snowy 

c hiam yd-: ma n tle, c I oak 

chlor-: gree n , gree msh , greenish -yello w 

c ha ir-: sow, pig 

chondr-: ( 1 ) cartilaginous (2) graimlar 
chro-: (1) color (2) superficiai appearance, 
skin 

chrom-: bright color, e,g., chrome-yellow 
chrys-: golden, gold 
cibar-: food 

cibor-: drinking vessel o r c u p 
altal-: ciliate (fringed with ha irs) 
citic-: cloth made of goafs hair 
cincinnat-: curly, wilh curled ha irs 
cinere-: ash -col ored , sm oky , of c inde rs 
cingufr: girdle, belt, collar 
einnabarin-: red, cinnabar-colored 
Cinnamom-: einnamon-colored 
circell-: small ring 

circ in-: circular, or bem Hke the head of a 
crosier 

cirrhat fra y ed, fnnged, curled 
cif rin-: lemøn-yeilow 
dar-: clear, fight* bnlhant 
clathr-: iron gra ting, Lat dce Work 
c laud-: lame, dosed 
dav-: dub 

c lavar-: dava te ( c Lub-sha ped ) 

clavicut-: small key 

clintac-: ladder 

dit-: s lo ping 

elype-: ro und shidd 

coccin-: scarlet, red 

coch leai- : S i ke a s nai l s hcll 

cocos-: coconut 

cognat-: related, kind red 

col-: d wellc r, i nha bi ta ni ( u sual ly a sufftx ) 

cole-: sheath 

co li-: sieve, co lander 

coilinit-: smeared or covered with slime 

cotlyb-: s mal l co in or eoi n -sha ped past ry 

columb-: do ve 

tom-: ha ir 

tomat-: c overed with ha i i 

con-: ( l ) conc (2) prefix mcaning with 

conchat-: shelhshapcd, shelldike 

concinn-: neatly a r ra nged o r j oi ned 

conc restens: congealed 

confluens: confluent; runnmg together 

conf ragos- : rough , scaly 
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conigen-: growing on or bom from cones 

connat-: bom togel her 

conttex-: connected 

connivens-: blend ed to gel her, converging 

c ons oh rin-: CO usi n 

contra vers- : t u rned aga i n st , i n oppo si tc 
directions 
copr-: dung 
cor-: see cori- 

cordy-: cl ub, eudge I , s we LI i ng 
c ori-; leather 
corrt-: horn 

cvrniculat-: wilh litlJe horns 
comueopi-: h or n of p le nt y 
coron-: Crown 

coronill-: 1 itt le c ro wn , ga ri a nd 
c or rug-: wrinkle, wrinkles 
vortic -: ( 1 ) bark or ha rd c r ust ( 2) c ork 
evrtin *; curtain 

con in- : s hiny b lack ( li kc a rave n) 
coss-: wood worm 
cosi-: rib 

cotone-: color of wild oli ves or quince 
cotyl cu p h c u p-s ha pe d 
crani-: skulk cranium 
cross-: fat, thick, big, heavy 
c rater-: cup, crater 
cren-: noich 

cremdat*: notehed , sca 1 1 oped 
crep- t crepid-: shoe. slipper 
cretace-: chalky 
crin-: hair 

crmitUS : I ong- hai red . ve ry hairy 

crisp-: Curly T ensped 

vrist-: crest 

c roe-: safir on-c olo red 

crocolit-: weari ng saff ro n 

cruenP; go ry, blood-colored 

emst-: erust, c rusty 

crustuHn - : thi n bread c rusi 

vrypt-: bidden, secrct 

cuculi k* hood. cap 

cucum-; cucumber 

cudonta: pertai ni ng to a leat her hel roet 

cumatU-: colorcd likc a wave or sea water 

cuspidat-: wilh a sharp tip, poi nted 

cyan-: bl ue , d ce p b I ue 

cyaih-: cup 

cyb*. cybe: head 

cycl-: cirde, wheel 

cypt-: siooped forward 

cyst-: blister, biadder, cyst 

D 

daery-: a tear (as in weeping) 
dat dal-: pertai n i ng to maker of laby ri n t h , 
beautifuily wrought 
dal firc-brand,charred wood 
dasy-: shaggy, hairy 
daut-: carrot 
dealhat-: whitewashed 
decastes: by lens 


deceptiv-, decipiens: deceiving 

der o f orans : fading 

decor beauliful, befi tting, elegant 

decurrens; decurrent { run n ing d o wn) 

delibut-: grease, greasy 

delica: wea ne d , w i th ou t mi 1 k 

deiicat-; damty. p leasing 

delph womb 

delphus: brot her 

dendr-, dendrort: tree 

dens-: crowded, thick, compact 

dem-: tooth, teeth 

derm-: skin 

des t mens: destroying 

de ton su s: sheared, clipped 

di-: prefix meaning two, twice 

d thap hu s: dy ed twice 

diety-: net 

difform deformed 

dilatat-: dilated, cnlargcd 

dipi prefix roeaning double 

disc-: disc 

disc ised-: seated in a disc 
disco id-: ( 1 ) d ise -shaped ( 2) deseri pli ve term 
for one color at the center of anothercolor 
dissimuUms: one who is disguiscd 
don-, dont-: tooth, teeth 
dry-: oak 

dryad-: { 1 ) wood nymph (2) oak 
duic-: sweet 

dur-: hard, resis tant, durable 
duracin-: hardTruitcd 

E 

eburne-: ivory 
realia: ro Hed up 

echin-: hedgehog, sea-urchin (hcncc s pi ny, 
prickly) 
edodes: food 
edulis: ed i ble 
elaph-: de er 
elmm-: thin plate or gill 
elat-: raised, ta 11 
e legan-, elegans: elegant, choice 
encephal-: hrain 

end-, endo-: withm, ioner, inside (prefix) 
em-: ro Hed inward 
en feren-: internal 
ep-: see epi- 

ephippi-: mo u n ted a s on a h o rse 
epi-: prefix roeamng on or upon 
epipterygia: surraounted by a small wing 
er eb-: dark 
eric-: heath 
ericet-: heaths 

erinace-: pertai n ing to hedgehog 

erub-: red, reddisb 

erythr-: red, reddish 

esculent-: edible, good to eat 

eury-: large, broad. wide 

evanescens: cvanescent, withering away 

evenos-: wi tho ut vei ns 
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ex-: prefix meanmg without, beyond, on 
ihe outside, or possesscd of 
excels-: lofty 
excor pecled, fla y ed 
exid-: staining, exuding, perspiring 
exim-: cxtraordinary, dklinguished 

F 

fag-' beech 

fali - . fallax : decc ptive 

farin-: flour, meal 

formået-: fa ri nac eo u s ( li k e f res h mea 1 ) 

fascietd-: bund le 

fast igia t-: po i nted , gabled 

fav~: honeycomb 

feil-: very b i tier (bile) 

fenn-: Finland 

fer-: bea re r, ca rri e r, bea r i ng ( us ual Jy a su ff i x) 
ferr-: iron 
ferrug-: ru 51, rusty 
flbr fiber 

flhril-: fibril (fine fiber or hatr) 

fibrps-: fibre tis 

flbub: pin or elasp 

f id-: di vid ed , f or ked 

fil-: th read 

fim-: dung 

fi mhria f ringed 

fimet-: dung heap 

flrm-: Firm, strong 

fis tu/-: ui b e o r pi pe 

flabeil-: small fan 

flamm-: flame 

flav-: yellow 

flove-: woolly 

flu-: seereting fluid, letting flow (usuaJly a 
s uf fix) 
foe-: fire 

foenisecib: perial rung to hay-making or 
lawn-mowing 

foetens t fQeiid-: fe lid, si ink i ng 

foii< leaf or leaves (gi Ils) 

f ornes, f oment-, fornit-: linder 

form-: shape, form, appcarancc 

fo rmos-: lo vel V , s hapel y, bea u t i f ul I y for med 

fornicat-: arched or vaulted 

fract-, frag-: break 

frand-: leaf, frond 

fruet-: fruit 

fulg-: shine 

fulig-: soot 

fulmi n-: lighi ning 

fulv-: fulvous (føx-colored, reddish-ycilow, 
tawny) 

fum-: smoke, smoke-color (gray, usually 
mixed with brown) 
funalia: made of rope 
fure-: fork, forked 
furfur-: bran, scurf 
fus-: spind le 

fuse- § fusvo~: dark, dusky, fuscous 
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gal-, galaa-: milk 

gale - . galer-: he l met o r f li r cap 

gambos- Jarge-hoeked, with a swolten base 

gan-: s hi ny, lustrous 

gaster-, gasir-: stomach, belly 

gausapat-: wool 1c n d o t h 

ge-: see geo- 

gemmat-: gem med 

gen-: ( I ) horn of, ortginaiing from (2) race 
genea: deri ved from gen-, or from anciem 
word for co m pac I, knobby bodies 
gentil-: of the same race 
geo-: earih 

geotrop-: pøsi ti vely gt oi ropie, i . e , , erect 
ger-: bearer, carrier, bearing (often a suffix) 
gibb-: humped, r minded 
gigas-: giam 

gilv-: pale yd (o w, d u 11 yelJo wish 
giaber, glabr hairless, smooth 
glandul-: giand 

glaue-: glaueous (pale grayish-bluish-grecn) 
orsilvery 

gleb-: gleba (de ri ved from word forclod) 
gib: glue 

glischr-: glutmøus, sticky 

gloeo-: gluiinous, slicky 

gloss-: to ngu e 

glyc-, gfycy-: sugar, swect 

gompb- : bolt, peg, s ta ke , nai 1 

gon-: joint, angle 

gracil-: grac ile ( siende r, thi n ) 

gramin-: grass, grain 

gramm-: sign, mark, line 

gran-: seed, grain 

gran ui-: gra nu le (fi ne gra i n) 

grav-: heavy, strong, pregnant with 

grif o ta: braided lungus 

gris-, grise-: gray 

gumrn-; gum 

gut h: dr op, d rop I e t 

gymn-: na ked 

gyr- : ro u nd p a ci rc le 

H 

haem-, haemat-: biood, blood-rcd 

haemorrhoid-i b I cedi ng 

hai-: salt, sea 

hapal-: sofl-boiled, tender 

hebe-: bluiu, o bl use 

helv-: see heiveol- 

hehella: ancient term for an aromatic herb 
h elveefl-, helvob: 1 jght ba y , pa le red d is h , 
blonde, honey-coløred, “thedingy color 
of oxen“ 
kemi-: half 
hepat-: liver 

herieium-: perlai ning lo hedgehog 
hr ter o- : prefix mcamng irrcgular, dif- 
ferent, o ther 
hiem-: winter 
hirn-: jug 
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h ir sut- ; h i rs u te { ha i ry ) 
hiri-: brist ly or shaggy with weak ha irs 
hispid-: hispid ( roughened by stifl hairs J. 
shaggy, spiny 

hoh t holo-: e n ti re, w ho le 
hort-: gården, gardens 
humi 1-: 1 o w, si u med , h um ble , d warf i sh 
hval-: clear, i ra ns pa rent, colorless 
hydn-: andent term for an edible mush- 
ruom or tuber (triiffle) 
hydr water 
hygr-: mo is ture, humidity 
hymen-: mc mbra nc , hy me nium 
hyp-: see hypo- 

h i per-: prcfi x mea ni ng a bove , bcyo nd , o ve r 
hyph-: fringed with tissue, webbed, woven 
hypn-: tree-moss 

hypo-: prefix meamng below, under, 
beneath, nol quilc, less than normal 
hyps-: high up 
hy sy i n- : red vege ta b J e d ye 
hysteri womb 
hvstrix, hystric-: purcupine 

IJK 

iaruh-: violet 

tcierin-: jaundiced (pale yellow or grccnish- 
yellow) 
tgn-: lire 
i! tin-: s mea red 
il tot-; dirty, unwashcd 
Hindens: ( I ) deectving(2) emilt mg lighi 
im-: see in- 

imbricm-; covered with tiles or scates, 
s hingi ed 

impaiiens; quickly ripen mg 
impolit-: unpolished (matt), rough 
impudic-: shameless, immodcst 
tn-: p refi x meamng not , lac k i ng, on, t o wa rd , 
intensely, to cause to become 
maurtit-: gilded, eovered with gold 
ineamat-; flesh-colored 
indic-: pertaining to India or indigo 
indigo: dark bl ue or purpJe-blue 
indust-: garment, overall 
j nf ruet-: hu m bl e , su bd ned , u n i fo r ni 
inful - : pric st’s ca p or hood 
inj undibul-: I unne l 
mo-: fiber 

mqw ruins : pollut i ng, sta i ni ug 

i nsign-: d t us t rious , d islincli ve , well - ma rkcd 

insuls-: taste less. unattractive 

integr-: entire, whole, renewed, 

intyb-: chicory,endjve 

invers-; inverted, upside down 

invotur-: rolied up, in rolied 

io-, iod< violet 

trin-: pc rta i n i ng to i ri s 

irpex: harrow, wolfs teeth 

ir rudia ns: radiant, ra dia ting 

ischn~: s)e nder , thi n, wea k 

iihy-, ithys-: strå tg ht, erect 


juh-: mane, trest 

junonius: pertaining to Juno, wife of Jupiter 

L 

laer - paint 

tarer-: tear, laeerate 

tachn-: wool, woolly 

lachrim-: tears fas in weeping) 

larm iat-: tor n , I ray ed 

larrim-, laerym-: tears {as m weeping) 

lari-: milk 

brun-: cavity, pil 

laet-: bnght, gay, plcasing, abundani 

laev-: smooth 

bevigat-: polished. smooth 

lag-: hare, rabbit 

lamvil-: p la te o r p lates ( gi 1 Is ) 

lamtn-, lamn-: thin plate 

tan-: wool 

bni-: ( i ) WOOl ( 2 ) to iear into picees 

i an ug in os-: d o wny 

larg-: large, wide 

larit-: larch 

lai-: broad, large 

tater-: britk 

late rii-: brick-coJored, bricklike 
laur ot erasi: pc rt a i n i ng to English la urel 
ler ri nu ftt ; I ta lia n term f or fil ngos 
lei-: smooth 

lem-. (1) pliable, tenacious (2) stick y, viscid 

ienticut: ( 1 ) lentil (2) small Lens 

lentig- freckle, speck 

leo-. li on 

lem-: smooth 

lepi-: scale 

lepid-: agreeabic, pretty, neat 
te pi de-: scaiy 
lepis-: sea le 

kpLst-; wine pitcher or gobiet 

lepor-: ra b bi t o r h a re 

lepr-: rough, scurfy, scaiy 

lept-: t hi n , fine , delica te 

leptonia: fine like a small coin 

le ur-: white, hghl 

lert-, le vigat-: see laev-, tur vigal - 

liter-, hbr-: free 

lign-: wood 

ligny-: ash, s out 

ligul*; htt le tongue 

limar-, Umax: slug, slime 

Umb-: border, edge 

liquiriti-: lieonce 

lith-: stone 

livid-: liv id, lead<olored (an i ude finne gray 
or bluish-gray color) 
loma-: margin, edge 
loricat-: armored 
l ut rir-: lubricous, slippery, smooth 
lut id-: g I ossy, polis hed t c lea r 
lur ule ru clea r, bea utif ul 
lup-: wolf 
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tur id-: 1 urid , un c lea ti , d s ngy , or a n i nd e f"i mte 
eolor “between purpie, yellow, and gray" 
-- Mcllvaine 
in te-: yellow 
lyt', lyco-: woif 

tyo-, ly$ø-: prefix meaning loose, free, 
d i s pe rsed , or d i ssol vi ng 

M 

møer-: large, long 
maeul-: spot, stain, blote h 
madid-: moisl, soa ked 
magn-: great 

magnat-: ol mag na (es fdigmtaries) 
mamm -: rap pie, leal, breast 
tnappa: napkin 
marasm-: withered, emaciatcd 
marg-, margin-: margin, edge, border 
marzual-: per tai ning to March 
mas true-: sheepskin 
maur-: dark, obscure 
maxim-: large s t, greatesl 
med-: middlc, medium 
meg-: prefi x mea n i ng la i ge o r grea t 
mela-, melan-, melaen-, melas: black 
meteagr speekled 

mel te-: perta i ning to bone y , h o ney-co lo red 
merd-: dung 
mer-, meri-: a part 
me senier-: mid d le i ntest i ne 
met-, meia-: ( I ) prefix denoting change (2) 
prefix mcaning hetween, next to, etc. 
melrit-: measure, mcasuring 
mier-: small 

militar-: soldierlike, occuiring in troops 
minial-: pamted with red lead 
minut-: minute 

mir-, mirab-: ad mi rable, marvelous 
mit-, mitis: mild, tender, harmless 
mitr mit er, head dress, eap 
mok tis in: a reg to n i n Chi na 
moll-: Soft, tender 
molyb-: lead or perial rung to lead 
monach-: monk or nun 
moni-: mountain(s) 
morb-: disease 

morchetl-: German term for edible tungus 
or morel 

morph-: form, shape 
nute-: slime, mueus 
murid-: slimy 

mueronat-: u it h a sh a rp t ip , poi n led 
mut ti-: prefix meaning many 
multiplex: many pieces 
mund, mundut-: nea t , dea n 
mur-: mouse 

muricat-: ( ( ) roughened by many s hort 
spines (2) pointed 
musea-: a fly 

musci-, muscu musro; moss 
mut-, muta- c ha nge 

murmus-: a phallic dejty worshipped by 
Roman brides, hence a penis 


nty-: see myo- 

myc -: fungus, mushroom 

mytena: a nc ten t ter m for m ush roo m 

myo-, myvs-: mon se 

myri -: myriad, couniless, many 

myrm-, myrmet -: am 

myx< mueus, slime 

N 

nae mat-: with threads 
nan-: dwarf 
nap-: turnip 

nase-, hostens: ar ising, begiiming 
naue-: nul shell 

nebul vapor. do ud, tog, mist, smoke 

necator: killcr 

nemnr-: of ihe woods, sy Ivan 

nea-: prefix meaning new 

neo leeta: new seleetion (7) 

nid-: nest 

nidar-: fume 

nidoros-: recking, with a bad or bumt smell 

nidul-: little nesl 

niduians: nesting 

ni dus: nest 

nigell-: b laek i sh , da i k 

niger, ru gr-: black 

nit-, nitel-: shining, bright, trim 

nitid-: glossy, s potle ss 

niv-: snow 

nota-: little bd I 

not-: back, buttock 

nub-: do ud, do ud s 

nud-: naked, bare 

O 

obieetabd-: beguili ng, del igh tful 
obscur- : dark, d u sky 
occidental-: western 
ochr-, at krat -: och r e, o eh raceo us 
ocrea-: shealh, bool, greave 
ocul-: eye 

odan % odont-; toolh, teeth 

officinal-: with pharmaceutical use 

olea < the oli ve tree 

o lens-: s mel 1 1 ng ( us ua 1 1 y a s uf fix) 

alid-: fragrant, smdiy 

o lig-; little, small, few 

o li vace-: oli ve-c o lored 

oli-: pot or jar 

omphal-: navel ( u m b il ie us J 

onø-: don key 

unttst-: full, Joaden down 

onyeh-: onyx 

ophi-: snake, serpent 

orbicul-: flat and round (disdlke), eircular 

arcell-: small vase 

oreades: pertaining to moimtain nymphs 
or fa i ries 

o re lian-: perta i ning t o mo u ma i ns 
ori-: of t h e mounta i ns 
arie hale-: co pper-colo red 
orienta/-: easiern 
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or ih-: btraighl 
os-: see oss- 
oset tm us- : wh i te ned lik c bo ne 
osrri smell, scent, perfume, odor 
oss-: bone 
ostre-: oyster 

ot-: ( 1 } ear (used as suilix or prefi x ) (2) sec 
li si of suifixes 
av-; egg 

ovfl/-/ egg-s haped, oval 
o vin-: o v ine ( pe rtai ni ng to $ heep ) 
ox-, oxy-: shaTp 
oxyd-: oxide, oxidizing 
oz-: branch 

P 

pathy-: thick 

palern e-: chaf fy ( with s ma li wea k S ca les } 
pottens, pat tid-: pa le , pallid 
patn k pal m ( of a ha nd ) 
patud-: swamp, marsh, bog 
patustr-: marshy, pertaining to s wamps 
panaeolur va riegated , a H- var legat ed 
partn-: rag 
pwtus: tumor 
papitio-: but terfly 
papiit-: nipple, papil la, pimple 
par-, para-: preftx tneanmg near, beside, 
rdaicd to 

pare-, parci-: sting) , spare, sparse 
paré', leopard 

pargamen-: pertaining to pare hine ni 
parv small, hule, pretty, dainty 
patel-: dish 
pauc-: few 
pauper poor 

paxilt small stake, small stick, peg 

pectin-: comb 

ped-, pedes: fool or base 

pe di ades: of the plains, of the so il 

pe largo ri-: pertaining to geranium 

peh-: livid, dark 

pelt-, pelti-: skin 

peilicutos-: with a well-developed pellicle 
peilucid-: s hi n ing t h rough, pd lucid, gi ossy 
pe net rans: pe net ra ti n g 
penio-: fa brie 

pep!-: (1 ) skin, robe, coat (2) gifded 
per-: preftx meaning mtensely or very 
pen omis: ve ry co u rteous o r e legam 
peré- , perdon: ila t u le nce 
perenn-: pe ren nia I, last i ug, y ea r- rou t id 
perfor-: pietce 

pert-: preftx mea n mg a rou ncL a il a rou nd . 
endosing 

pertal-: widespiead, enduring (may also be 
a corruption of word for pearl) 
peronat-: sheathed, buoted, rough-booted 
persit>; peach 
personat-, masked 
pes: foot or base (stalk) 

P es sund at- ruined 
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peiat-: petal or leaf 

petasai- : w it h a w id e-b rimm ed hat , h a v ing 
a cap on 

peziza: anci c ni te rm fo r a m u sh room w it h 
bule or no Stalk 
phae-: dark, dusky 
phalt-: sw olien, puffed up, phalik 
P hat tus: rod, phallus 
phan-, phaner: appearmg, visible 
phetl-: Cork 

phil-: loving, fond of, friend o I 
phleb-, phiep-: vein(s) 
phiegm-: mueus 
phioe-: rind, bark 
phlog-: flame, flame-colored, reddish 
phvenic-: red, purple-red, crimson 
phol-, pH o tid-: scale 
p hor-: bearer or carrier, bea t ing ( usua lly 
a suffix) 

phragm-: palisade, hedge, fetice 

phyc-: algae, seaweed 

phyt-: tribe, race 

phytt-: lea f o r leaves ( gil Is) 

phys-: ( I ) s ma li bladde r . bu bbte ( 2 ) grow th 

pie-: magpie 

picea-: spruce 

pici-: pitch-black (pertaining to pitch) 
picotr coated with pitch or tar (black) 
pier-: bitter, pungent 
piet-: painted, SLreaked, embroidered 
pil-, pile-: ( 1 ) u s ual ly mea ns pi le us o r cap 
(2) pi te- can also mean hair (3) pi la can 
mean ball or bullet 
pin-: pine 
pinet-: pine wood 

pingu- . { l ) f at o r grease ( 2 ) f at or st out 

piperat-: peppe ry 

pipt-: easily delac ha ble , fa 1 1 i ng of f 

pin-: seepyr * 

pis-: pea 

pistil-, pisrili-: pestle 

pithy-: wide-mouthed jar 

piat -: a flat round plate, be„ flat 

p tae id-: mild, gentie 

placit-: pie as ing 

ptaty-: broad, wide, flat 

plect-: p la i ted , t wi ned , t w is ted 

pieur-: side, beside, on the side 

plex: { I ) pieces (2) a k nitting or interwua ving 

plicat-: fold ed, piea ted 

plinth-: brick, block 

plum feather or long hair 

plumb-: lead or lead-color 

ptute brackei, s hed, penthouse, parapet 

poeillaior: cup-bearer 

pod- , podi< f oot T base ( sta l k) 

pog-, pogon: beard 

poli-: gray, hoary 

poty-: prefix meaning several, many, mueh 

pom fruit tree 

ponder vs - . heavy, ponderous 
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popul ■*: poplar, cottonwood, aspen 
por-: pore, pores 

porphyr-: (I) purple (2) reddish-brown or 
nisse t 

porrigens: exte nd i ng fo r ward , p roj cc ting 
h ør i zo ntal ly, spreadmg, stretching out 
portentos por tent ons, prodigiøus 
prae-: prefix meaning beføre or ve ry 
praectare-: very clearly 
praecox: carly, premature 
pras-: leek t leek-green 
prat-: meadow, meadows 
pre-: sec prae- 
privignus: step son 
pro-: prefix meaning before 
procer -: lofty 
protix-: siretched, elo n gat cd 
prote-: a sea god who could change s ha pc al 
wiil, i.e., prølean 

pr o to-: prel i x mea ni ng p ri ma ry or gi vi ng 
rise to 

proxim-r nearest, next 
p ruinos-: with a fine bioom, frosted 
prun-: plum 

psa H-: ri ng o r c olla r, f r i nged or c u rb 
psa mm-: sand 
p sat hyr-: fragile, brittle 
pse ud-: prefi x m ea n mg d ece pt i ve, si m i la r 
to, easily confused with, false {often used 
before the name of a similar mushroom) 
psii-: naked, bare, hairless, smooth 
psin-: parrot 
pier-: wmg, membranc 
ptertd-: fem 

pieryg-: wing, fin, membranc 
ptych-: fold or layer, leaf 
puh-: ha ir 

pubescens: downy, pub c scent 
p vdic-. pudor-: mod est . rosy 
puetiaris: per tai ni ng t o gi ri, i .e. , pretty 
pulch- r puk her- r puk hr-: beautifui 
pul ver- : po wde r , d ust 
punti-: fine spot, dot, or punclure 
puttaah: pu neta te (finely spotted or dotted) 
punk -: r ed o r p n rple - red , pomeg ra na te-red , 
garnet-red 
pur-, c lean, pure 
purpur-: purple 

pus-. ( 1 ) foot , base, or s ta l k { 2) a I so see pusil- 
pu sil- r pusill- : very sma 1 1 , l i ti le, wea k 
pustuf-: pustuk, pimplc 
pyen-: thick, de nse, compact, strong 
pyr-: ( l ) pear (cspecially pyri-) (2) fire 
{especiaUy py ro- j 

p \ ram-, py ram id- : py ra mi d , p y ra mida l 
py ren-: kernel. pit (ofa fru tt) 
pyrr-, pyrrh -: ila me-colored , redd i s h 
pyx-, pyxid-: a small box 

QR 

quadr-: four, fourfold { usual ly a prefix) 
querc-: oak 


racent-: branehed like a grapc stalk 

rack-: miss pc II mg of rhac- 

radi-: ray, spoke, platt 

ra dians: ( 1 ) with rays or spokes (2) radiant 

radu -: ro ot 

radul-: sera per 

ram-: branch 

raphan radish 

rasil-: sha ved , sc ra ped , wo rn s moot h 
reds-: cut off, cut back 
reg- : km g, royalty 
renide ns: s hi ny 

repand-: folded backward, turned up 
resim-: lurned up or bent back 
ret-: net 

red c ulat-: ret ic u late ( ne i ted ) 
rhac-: rag 

rhaeh-: spine Or back bone 

rhac odes: ra gged , s haggy 

rhe-: fl O w, le t fl O w, exud i ng , flow i ng 

rhen-: Rhine 

rhiz root 

rhod rose, rose-colored {pink or red) 

r hopak: ctub, stick 

rim-: c ra c k , fi ssu re 

ringens: gaping 

ripa-: stream bank 

nvuk: channel, g roo ve, stream 

robinia: locust tree 

robust- : rob us t , si out , s! r on g 

ros-: rose 

rostr-: beak, snout 

rot-: wheel 

ro tul-: li tt le whec 1 , p in whcc 1 
rub-, ruher red 
rubel-: almost red, rcddish 
rubig-: rusty, reddish-brown 
rubr-: red 

rud-: unc ombed, made of untreated wool, 
røugh 

ruf- . ru fo u s { redd i sh) 
rug-: wrinkle 

russ-: ( 1 ) rcddish (2) Russian 
rufil-: ruddy oi warm red 

S 

sacc-: sac, sack 

saccharc sugar, sugary, sweet 

saep< hedge 

Mfw savagc 

salir- t salix: willnw 

salmon salmon-colored 

sartdarac-: fksh-color 

sangui-, sangum-: bloody, blood-rcd 

sapine-: fir or pmc 

sapon-: soap 

såre-: flesh, fleshy 

sardani-: very bitter, aend 

sarx: flesh 

sax-: stone, rock 

svaber, svabr-: ro ugh , sc u rfy , pc rtai ni ng t o 
scabetfs) 
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scamb-: bow-tøgged (i.e. t curved or hent) 
seaur-: wit h s w oli en a nk le O r fo o* 
schiz-: split 
sciss-: cm 
seler-: hard 

sclero toid-: pe rta i mug to a sele roti um ( l u bc r 
or knot of tissue) 
scotec worm 
scord- f scorodon-: ga r I ic 
scrobieulal-: scro b ic u lale ( pi t led ) 
soli-: shield 
seuteb: dish 
scyph-: cup 

seb-, sehaeo tallo w, greasc 
seco ane nci osure or ne si 
secimd-: co nf orm mg , fol lo w i ng 
sejuneto disjol ned, so parated, se vered 
serm< p re l i x me a n i ng ha t t or less t han 
se/nital-: of footpa t hs , b y wa ys 
ser nol-: remole 
sep-l see saep- 
separans: di stinet i ve 
separat-: sepa ra lod , sepa rate , apati 
septertt rional-: n ort he m ( from a no rt he r n 
con Stella ti on) 
se pul c hr-: tomb 
sepult ; buried 
stquoia-, red Wo od 

ser-: ( l ) whey, serum (2) tu Jasten or bind 

seri-: slik 

senal-: in mws 

serotin-- iate 

serp-: snake 

serrul-: finety se rrate ( i out he d li kc a sa w) 
sih ir-: Si.be ria 
sicc-: d ry 

stiv-: u ood land, forest 
sim-: flaltencd or coneavc 
simbl-: bechive 
sin-: curve, bay 
sinap-: mustard 
sindon-: mus] in 
sinopic-: redd i s h-oeh re 
sinu-, sinus: c urve, bend, bay 
sinudh: sinuate ( notehed gilJs) 
sistr-: rat t le 

smaragd-: emerald, green 
som-: bod y 

sordid-: sordidfdingy, fiithy, foul) 
soror-: pc r la im n g to si ste r 
spad-, spad i t - { J ) b rig h t b ro w n { t he c o! or o f 

a lresh date) (2) shaped like a palm fmnd 
or spade 

spara s si s: torn to pjeces, la ce rated 

spat hul-: J it t le spa d c o r bla de, spat ula 

species-: beautiful, showy 

spe c tab ti-: n ota b le , re ma rk a b le, vi s i b le 

sperm-: se ed ( spo re ) 

sphaer spberc, round 

sphagru: sphagnum, moss 

sphet -: ( I ) wasp (2) Jichen 

sphincl-: a tightenmg, tightly bound 

spin-, spin id-: spi ne, t h or n 


spiss-: thiek, massive, com pac t 
spi ende ns: polish ed, g lit tering, resplendent 
spang-: spongy 
spor-: spore, seed 
spret-: despised. scorned, rejected 
spuni-: foarrt, frolh 
squam-: a scale 
squatnul-: s ma 1 1 sca le 
sq uar roso sq ua rrose ( wi i h u pri g h t sca Jc s, 
i ough, scurfy) 
s te ti-: star 
ster-: hard 

sterqutio dung heap. dung pit 
stiei-: marked, li ned, dappl ed , d ot ted 
stift-: stalk or slem (sti pc) 
siiptico d ose , dc nse (also sec si yp tie-) 
stom-: mouth 
si rantin-: straw-culored 
st riai - st r ta te ( finely f u rro wed o r 1 i nc d) 

strid-; very straight, crect(usua% narrow) 
si rigos-: strigose ( w it h coa rse flat te ned t ngid 
hairs or bristtes) 

sttobti-: pertaming tu pine cone, or to 
something twisied 
sirom-: bed, mattres s 

stropho ( 1 ) bd l o r peet ora 1 ba nd ( 2 ) a 1 u rn i ng 
or twist mg 

sty ptic asiringe n t ( ai so see s tiptic - ) 
su-: pig, swine 
suqv-: sweel, agreeable 
s ubo com mon suffix meaning ( ! ) somewhat 
or almost ( 2 ) below or under 
subtil-: fine, ddicale, minule 
stue-: juice, sap 
sudoro sweat 
sudorifico sweal-producing 
Sweden 

s uillus: an a ncien t term for lu ngus ( d erj ved 
from word for swine) 
sule-: furrow or g roo ve 
summ- sum mil, top 
surreel-: ri sin g, ereel 
sylvo woodland, f o rest 
synaps-, synap t- joined toget her 
T 

tabae-: t o baoc o ( co lo r, odo r, c te . ) 
tabescem: decomposing 
tabid-: decomposed 
(ard-: slow 
teet-: roof, cover 

lelatnon-: belt or supportmg band; web 

i enae- , tertax: ic nac to u s 

tener-: tender, deiicate 

te nu-, tema-: thin 

tephr-: ashes, ash-culored, gray 

terfez-: Arabic word I or trullle 

terr-: ea rth 

tes sulat-: mo sai c-1 ike, c hec k e re d 
le siae e-: tes tace o us ( bj ic k-c ol ured) 
thee case or bux 
thej-, thei-: sult ur, b rimstone 
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thraust-: easily c rumb led , frag i le , bri tt te 
thrix: hair 

thuj-, thy-: ceda r { a rbo r- vita e» not Cedrus ) 

tigr-: tiger 

tind-: tinled, dy ed 

toga-: toga (robe) 

toment *; wool or ha ir 

tormin os-: ca us ing d y scntery 

toros-: muscular, Le., bulging or swollen 

rorgu k necklaec, collar 

tortil-: twisting, windmg 

torul-: ( 1 ) luft of hairs (2 ) bulge or swelling 

torv-: wi id, savage 

tost-: toasted 

trabe-: bea m, ti m be r 

irachy-: rough 

trag-: goat 

tram-, trama ( i ) the woof (as i n weaving) 
(2) something thin 
trametes: one who is thin 
irerne Ib: t re m bli ng 
trb: prefix meaning three, thriee 
trich-: batiks), fibers) 
trivial-: common, v tilgår 
trul lisat-: plastered 
trunc-: trunk (as of a Lree) 

I mm at-: tr le n ca te ( appea ringebo pped o fl) 

tsuga-: hemlock 

tub tuba-: i rumpe t or tube 

tuber: ( 1 ) a tuber (2) a bump or knob 

tul-, tulo-: see tyb 

tutnid swollen 

tunic-: tumc, garment 

tur binat-: shaped likea top 

turmal-: a troop 

turp < vi te, ugly 

t yb, tylo-: ( 1 ) s welli ng , b um p, c ushi on . 

piUow(2) knob or callus on a dub 
typh-: ( I ) smoke, doud (2) a piam used for 
stuffing beds 
tyr-: cheese 

U 

ud-: weL, moist, damp 
uligt-: moist ure 

uligt nos-: ful! of ni ois ture; boggy, swampy 
ulm-: elm 

umbetb: umb rel la or su nshade 
umhiiie-: umbilicus ( navel) 
umbon-: knob (derind from a word for 
shield) 

utnbr-: dark, shade 
ungu-: grease 
ungub: hoof 

uiii-: prefix meanmg one, single 
urbie-: urban, of the city 
und-, undul- wave 
urens-: buming 
urs-: bear 

us ta b: russet ( de ri ved fro m word f or b u rn t } 
uter-, ut ri-: wine skin, womb 
uvid-: damp, humid 
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vace-: cow 
i accin i-: hue k le berr y 
sagtn-: sheath, stab hard 
valens: power ful, strong, robust 
valid-: powerfui, robust 
i aporari-: pertai ni ng t o h u mid p laecs 
var i-: change, c hangi ng 
varmt-: variable 

variegat-: va ri egaled. multicolored 

vas-: vessel, vase 

vel-: .veil 

velb: fleece, wool 

veliere-: covered with fleece, wool ly 

velut-: velvet, velvety 

ven-: ve in 

venen-: poisoit 

vener-: colored like sea water 

ventr- : bel ly 

ventrteos-: v eniricos e ( sw o I len, bu Igi ng) 
venus t-: ha nd s ome, clega n L 
verm-: worm 
vermicub: little worm 
vern-: spring, of spring 
ver ni cos-: varnished 
verp-: rod, penis 
verrue-: wart 
vers-: changing 
versieotor: tnu Iticol ored 
vese-: { 1 ) ed i ble ( 2) feeb le 
vesicub: small bl adder, blister 
ves tit-: dress, attire 
ve ternos-: weak, let ha rg i c 
via-: way, biway 
vibec-, vibic-: bruise 
viet-: w rink led, wilted, shrunken 
vilb: shaggy hair 
villatic-: rustic, rural 
vin-, vim-: wine(espeeially red wine) 
viol-: violet 
vir-, virens , vind-: green 
vir g-: stnpe, streak 
virgin < virgi n ( i .e. , wh ite o r pu re) 
virub: greenish 
vi ros-: poisonøus 
vise-, visekb: viscid (slicky) 
vitelb: egg y olk 
viril-: coiting, twining 
vo lemus: fil Ung the palm of the hånd, or 
tlowing enough to fill the hånd 
vo l va-: wra ppe r, w om b ( v cl va ) 
vor-: devour, dev ourer, eater 
vulgar-: common, knoun. usual 
vulp-: fox 

WXYZ 

xanth-: yellow 
xer-: d ry 

xerampelin-: co I o red li ke a d ry v i ne leaf 
xyb ■* xylotv wøod, wooden, wuody 
zanth-: see xanth- 

zon -: band o r to ne { usual ly co nceru ric) 
zyg-: yoked (connected. joined, attached) 
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dcanthocytes ncedle-like crystalline de- 
posita on mycelium of ccrtain mushrooms 
acrid taste bnming or pcppcry 
acute poinled or Sharp 
a d nate gi 1 3 s att ac hed broa d ly to sia I k < p. 
17) 

adnexed gilis attached narrowly to stalk 
(p. 17) 

agaric a mushroom with gi Ils 
al ve Ola te surfaee of spore or cap with 
broad pils (p. 842) 

amyfoid staining blue, gray, or black in 
i od ine solution (e,g,, Melzeris reagent) 
a na s tomo sin g gi Ils connected by cross- 
veins 

angular spores 4- to 6-sided, with eorners 
or angles 

annulus ring or collar of tissuc on stalk 
formed by ru pt ured veil 

apex top 

apical at or near the top 
apical pore in certain Gasteromycetes, 
the mouth at the top of the spore case 
through whieh spores are released; in 
spores, a germ pore 
api c ula te fu mis hed with an apiculus 
apic ul us short project ion o n eit her end of 
a spore 

apothecium the fruiting body of an 
Ascomyoete in whieh the asci are ar-^ 
ranged in an ex posed hymenium 
appendiculate margin of cap fri nged or 
ad o med with vcil remnants orothcrtissue 
appressed flattcned down or pressed 
against 

areola te ca p su rfa ce crac k ed into plaq ues 
or blocks (like dried mud) 
ascoca rp f rui t i ng bod y of a n Asco my cetc 
ascus (pi., asci) saclike mother cell in 
whieh spores of Asco mycetes are formed 
(PP- 4, 782) 

autodigestion sclf-digestion 

basal at or near the base 
basidiocarp fruiting body of a Basidio- 

mycete 

basidiom (pL, basidia) a cell, usually 
dub-sbapcd, on whieh spores of Basidio- 
mycetes are formed (p. 4) 
bolete a fleshy mushroom with tubes on 
underside of cap 


boletivore onc with an inordinate fond- 
ness for eating boletes (p, 546) 
brown rot carbonizing decay 
buff an indefinitc pale color: pale du II 
yellow or very pale tan 
bulbous stalk with an enlargcd base (p. 
17 ) 

BUM Boring Ubiquitous Mushroom 
button a young fruiting body before it has 
opened up 

butt rot a rot confined lo the base or rools 
of the tree 

cap the caplike part of the fruiting body 
w'hieh supports ihe spore-bearing surface 
capillftium modified threadlike, often- 
b ranch ed hyphae en meshed in the spore 
mass of many Gastero mycetes 
ca pi ta te fumished with a rudimentary 
cap or head 

carbonizing decay a cellulose-dccom- 
posing decay 

carminophllous see siderophilous 
cartitaginous with the texture of carti- 
lage; tough or rindlike T not fleshy 
cell utar tissuc composed of rou nd or pca r- 
shaped oells <p, 19) 

cellulose a compound com posed of glu- 
eose units; it b a major constituent of 
wood and of plants’ cell walls 
cespitose (caespitose) lufted or dus- 
lered 

chlamyd ospores thick-walled asexual 
spores formed by breaking up of hyphae 
chrysocystidia cystidia with a highly re- 
fractive golden conteot as seen in KOH 
clamp connection a small bump, loop, 
or sw'ollen area formed at the cross- wa 11 
between hyphae in the process of cell 
division 

cla m ps mycological ja rgo n for da mp con- 
nections 

class a gro uping of related orders 
clavate club-shapcd 
club-shaped stalk ihickened noticeably 
toward base (p. 17); basidia thickcned 
toward spore-bearing end 
collartlke type of volva lormed when the 
universal ve il breaks aro und the circum- 
fcrence of t be cap, forming a collar or free 
rim near base of stalk (p. 264) 
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col umel la internat stalk ; a sterile column 
of tissue projecting into the spore mass of 
eertain Gasterom ycetes 
compiex stalk folded or convo luted in 
cross-section; a group of cl osely related 
species or forms 

compound fruiting body with more than 
one cap and/ or stalk arising from a 
common base 

conidia asexual spores formed by thc 
pinching off of hyphae 
conifer a cøne-bearing tree; one thai has 
needles likc a pine or redwood, or scales 
likc a cy press 

conk a woody* usuaily perennial poly- 
pore 

context Ihe flesh of the cap or stalk 
convergent gili hyphae projecting up- 
ward toward the cap as seen in cross* 
section; con vergi ng toward the center (p. 
19) 

c on ve x cap rounded or domed (p. 17) 
convoluted wrinkled like a brain 
coprophilous dung-loving; growing on 
dung 

cortina a veil with a silky or cobwebby 
texture 

cutte le t he s ki n or surface lay er of l he ea p, 
more speciflcally one differentiated from 
the flesh 

cystidium (pL n eystidia ) spcciali/ed ster- 
ile cells projecting from the gi Ils, tubes, 
cap, or stalk (p, 19) 

daedaloid pores elongated or mea nder- 
ing like a labyrint h; mazelike 
decurrent gilis running down the stalk <p. 
17 ) 

decurved margin of cap curved down- 
ward 

de li g ni ly i ng decay a lig ni n a nd cell ulose- 
decomposing rot 

deliquescing gilts dissolving into a fluid; 
liquefying 

depressed cap concave, Le., the center 
sunken below the level of thc margin (p. 
17) 

de x trin oid staining brøw r n or red-brown 
in iodine solution (e.g,, Melzer's reagent) 
die hotomous forking or di viding in pairs 
differentiated dif ferent; not the same 
throughout. 

disc center of the cap 
distant gi Ils wideiy spaced 


di vergen t giil hyphae projecting down- 
ward (away from cap) as seen in cross- 
sect i on; d i vergi ng from t he ce nter (p 19) 
division a group of related dasses 
dry cap or stalk neither viscid nor hygro- 
phanous 

duplex flesh of two di stinet t ex tures 

eccentric stalk off-center 
echinulate spores s piny like a sea ure hin 
egg the button stage of a mushroom with 
a universal veil {e.g., Amunit a)\ also, 
spore-containing capsule in a bird's nesl 
fangus 

elliptical spores rounded at both ends 
with sides curved slightly 
endemic native to a region and generally 
rest riet ed to it 

e ndope ridt um the in ner lay er of the 
spore case in puf fbal Is and their allies 
en lire gi 11 s with even edges; not serrated 
or toothed 

e pigeous gr owi ng on or a bove t h c ground 
e p i ph rag m t he t h in mem h rane coveri ng 
the nest of many young bird's nest fungi 
equal stalk of more or less uniform thick- 
nes s throughout (p, 17) 
e ric aceous pe rtai ni n g to t hc heath fami I y 
e rum pent frui! i ng body er upl i ng t hrough 
the ground but scarcely rising abo ve it 
evanéseertt transitory; disappearing 
exoporidium the outer lay er of the spore 
case in pufTbalis and their allies 
expanded cap fully devcloped, spread 
out 

fairy ring aeircleorarcof mushrooinsfp, 

7 ) 

family a group of related genera, 
farinaceous odor like fresh mea l or 
cucumbcr 

fetid (foetid) ilbsmclling 
fibril a fine fiber or hair 
iibrillose covered with or composed of 
fibrils 

li b rous composed of tough, stringy tissue 
filamerrious tissue composed of thread- 
like cells or filaments (p. 19) 
flaccid lacking firmness; flabby 
liesh the tissue of the cap or stalk; Ihe 
meaty portion 

fteshy ha ving substance (e.g., a fleshy 
fti ngal fructification) or soft as opposed to 
tough 
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fioccose woolly or eottony; dry and 
looscly arranged 

f luted stalk rib bed; with longitudinal 
ridges 

free gifis not attached to stalk (p. 17) 
friahle easily crumbling 
Friesian pertaining to Elias Fries (the 
“father* of mushroom taxonomy) and to 
his dassitlcation system based on macro- 
scopic features 

fructification fruiting body 
fruiting body the icproductive structure 
of a fungus; a mushroom 
fillVOUS fox-colored 
fungophile one who loves fungr 
fung ophobe one who fears fungi 
fungi (pL fungi) any member of a large 
group of organisms Ihat lack chlorophyll, 
rcproduce by means of spores, and have a 
filamcntous vegetative phase 
funtculus the eord attaching pcridiole to 
the “nest” of certain bird’s nest fungi 
furfuracoøus scurfy; roughened by mi- 
nute particles 

fuscous an indcfmite dark smøky color, 
sometimes with a stight violet tinge 
f usi form spores spindle-shaped; elonga- 
ted and tapering from the middle to both 
ends 

gastroid like a Gaste romycete, Le., not 
foncibly discha rging its spores 
gelatinous jelly-li ke in consistency or ap- 
pearance 

generic perta ming to genus 
genus (pi., genera) a group of doscly 
related species 

germ pore a soft spot in wall of certain 
spores, through whieh initial germination 
takes placc 

gills spore-producing blades on underside 
of an agaric 
glabrous bald 

giand ular dots resinous spots or smears 
on stalk of certain boletes (Color Platc 
120 ) 

gleba the spore mass of a Gastcromycete 
globose spherical 
glutinous slimy or very slicky 
g ran ul ose covered with gra nules 
gregarious growing close toget her but 
not in dusters 


habitat natural placc of growth 
hardwood used here in a broad sense to 
de note any tree that is not a cønifer 
heart rot a rot of the heartwood 
homogeneous the same throughout; not 
differentiatcd 

humus dccaying organic mat c ri al in or on 
søil 

h y al i ne spo m s c olo rless u nder the m icr o- 
scope 

hyg rophanous cap surface changing co- 
lor markedly as it loses moisture; usually 
watery-looking when wet and opague 
when dry 

hygroscopic sensitive to moisture 
hymenium a layer or palisade of spore- 
hearing cells 

hypha (pi., hyphae) a thrcadlikc fungal 
cell, the basic structural unit of any 
mushroom 

hypogeous fruiting undcrground 

inc urved cap margin c urved irtward to 
ward stalk 

rndeterminate growth that ceases and 
begi ns ancw r according to weather con- 
ditions, frcguently creating a zoned or 
lumpy cap 

indusium nellike skirt in certain stink- 
horns 

inferiør annulus locatcd near base of stalk 
innate a part of; not su perfidal or easily 
rem oved 

in ner veil see partial veil 
inrolled ca p ma rgin cu rved i n to wa rd gi 11 s 
and ro Hed up; tue ked under 
interwoven giil hyphae entwined or tan- 
glcd as seen in cross-seclion; not forming 
a regutar pattern(p, 19) 

JAR Just Another Russula 

KOH Chemical symbol for potassium 
hydroxid e (potas h) 

lamellae the gills 

lamellulae s hort gills that extend only 
part way to stalk 

lateral stalk attached to side of eap 
latex a juice or milk, as in Lactorius 
LBJ \ ittlc Brown Job (p. 33) 

LBM Linie Brown Mushroom (pp. 32-33) 
leathery tøugh, pliant, not easily break- 
ing 

lignicolous wood-in ha biting 
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lignin a major constituent of wood 
I u b ri c o u s so mc wha t si i ppery o r greasy to 
the touch but not viscid or slimy 
lumper a taxonomist with a broad species 
or genus concept 
lutescent becoming ydlow 

macroscopic discem i ble with out a micr- 
oscopc 

margin thc edge of the cap or gi Ils 
marginale gi I Is with ed ges di ffe rent ty 
colored than faces 

margrnate-depressed bulb with a raised 
rim 

mealy ha ving a g ra nular appearance or 
smelling like fresh meal 
median ring at or near middle of stalk 
Melzer's reagent an i odine test solution: 
44 parts waier (by weight), 3 paris 
potassium todide, I part iodine, and 40 
parts chloral hydra te (polson o us?) 
membranous memhraneiike; skinlike 
me tag ro bol i ring pu/_/ling, hewi Ide ring, 
confounding, confusing, perpiexing 
mic rometer see micro n 
micron mic roscopic unit of meas u re eq Mal- 
ing 0,001 mm 

microscopic disccrniblc only with a mi- 
croscope 

montane of the mountains 
mushroom the fruiting body of a fungus, 
especially one which has gi I Is; also, a 
fungus ihat produees a fleshy fruiting 
body 

mushrump a hump in thc humus caused 
by a devdoping mushroom 
mycelium a complex network øf hyphae; 

the vegetative portion of a fungus 
mycologist one who studies fungi 
m y co I ogy t he si ud y of f u ngi 
mycophagist one who eats mushrooms 
mycophile one who loves mushrooms 
mycophobe one who despises or fears 
mushrooms 

mycorrttiza a m ritual ly beneficial rrla- 
tionship between a fungus and the 
rootiets of a plant (especially trees), in 
which nulrients are exchanged 

na ked without ha irs or ot her tissue 
nodulose spores covered with small 
bumps or nodulex 

note he d gilis a hr u pily ad nexed . as t hough 
a small wedge-s haped piece of tissue had 
been removed at juneture to stalk (p 17) 


oblong spores elongated, with approx- 
i matdy parallel sides 
obtuse hlunt; not pointed 
ochra ceous ye Ilo w or yd I ow-orang£ with 
a brownish tinge 

order a group of related families 
omamentation any discontinuity (wans, 
ridges, etc.) on the surface of thc cap, 
stalk, or spore 

oufer ve i I see universal veil 
oval spores or cap egg-shaped 

pal I id ve ry pale; an indefmite whitish 
color 

parallel gili hyphae arranged more or less 
parallel lo each other as seen in cross- 
section (p. 19) 

paraphyses unspeeialized sterile cells (p 
782) 

para si tic feeding on an other living or- 
garns m 

partial veil p rot eet i ve tissue stretching 
from the stalk to the cap margin in many 
young mushrooms 
pedicel a siender stalk 
pellicle a viscid skin that usually pecls 
easily 

pendant hangi ng down; also, annulus 
skirtlike 

percurrent columdla or stalk ex tendi ng 
through the spore mass to the top of the 
fruiting body 

peridiole small spore capsule in certain 
Gastero mycctes 

peridium the wail of the spore case in 
many Gasteromycetes 
peri thec i um a flas k - s ha ped “ nest" of asci 
(in the Pyrenomycetes) 
pero n a te s heat hlike; also . a s heat h i ng an- 
nulus or veil 

persistent persisung; not evanescenl 
phenoliC odor reminiscenl of phenol 
pi le ate with a pileus or cap 
pileus the cap of a mushroom 
pip -s ha ped shaped Ukc an apple seed 
plane cap having a flat surface (p 17) 
pocket rot a rot producing hol lo w poo 
kets in a tree 

poly morphic with many s hapes or forms 
pol y pore any of a large group of most ly 
tough, wood-inhabiting fungi which bear 
their spores in pores 

pores the mouths of thc tubes in bo letes 
and poly pores 
poroid resum bling pores 
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potato chip conditions see footnote an 
p, 35 

pruinose powdery ar appearing fincjy 
powdered; dandruffy 

pseudocarp something that rcscmbles a 
mushroom but isn’t 

pseudorhiza a rootlike ex tension of the 
stalk; a “tap roof 

pubescent minutely hairy; downy 
pulverulent appearing powdered 
punetate dotted with minute scales or 
points 

pu trescent readily decaying 

radially arranged pores or pits arranged 
in rows which normally radiate like the 
spokes of a wheel 
recurved curved up and back 
res u pi nat e ly mg flat o n substrate: with~ 
out a Stalk or well-defined cap 
retic u late stalk mar ked wit h li nes cr ossed 
like the meshes of a net: netled (p. 4B9); 
spores with a network of ndges 
rhizomorph a rootlike or stringlike bun- 
dte of mycelial hyphae 
ring see annulus 
rivulose marked by riverli ke lines 
mfescent becoming reddish 
rufous brownish-red 
rug ose wrinkled 

saclike votva s haped like a sack, pouch, 
or cup (p. 264) 

saprøphytic fceding on dead or decaying 
matter 

sap rot decay of the sapwood 
scabers tufted hairs or short projecting 
scales on stalk (Color Plates 145-147) 
scabrous roughened by scabers 
scales pieces of di ffere ntiated t issne on 
the cap or stalk, often of a different color 
than back gro und 

scaly furnished with scales; volva with 
concentric rings or scales at base of stalk 
(p. 264) 

sclerotium a knot or tuber of hyphae, 
usually underground, in cenatn mush- 
rooms; a resting stage that frmts periodi- 
catly 

sc robi c ula te stalk pitted with conspicu- 
ous spots 

seceding gilis break i ng away from stalk 
as the cap ex pands 

secotiord resemblmg Set otium, a genus 
of gast roid a ganes; rermniseent of an 
undeveloped or aborted agaric 


se p ta te partiti oned; with one or more 
cross-walls 

ser rated gill edges toolhed like a saw 
sessi le Lacking a stalk 
setae pointed, elongated, thick-walled 
sterile cells 

sheathlike annulus or ve il sheathing the 
stalk (p. 312) 

siderophilous basidia with granules that 
darken when heated in acetocarmine 
simple fru i tin g body unbranched, not 
compound; stalk not complcx 
sinuøte giils notehed (p, 19) 
sin ugus crooked or curved 
skirtlike annulus hanging down like a 
skin (p. 312) 

sordid dingy or dirty in appearanee 
spawn the mycelium 
species (Sp.) a particular kind of or- 
gan is m; the fundamental unit of tax- 
onomy 

sphaerocyst a round or swoilen cell in 
certain mushrooms (e,g T , RussufOt Lac- 
tarim ) 

spin es pendant spore-bearing “teeth" in 
the teeth fungi 

splitter a laxonornist with a narrow genus 
or species concept 

spore the reproductive unit of a fungus, 
usually a single cd l 

spore case the large chambcr that holds 
the spores tn puffbalts and related fungi 
(Gastero myceies) 

squamose furnished with scales; scaly 
squamulose furnished w r ith small scales 
stalk the stemlike structure that supports 
the cap in most mushrooms 
stel late star- s haped; with rays 
sterigiTia (pi, sterigmata) prong on the 
basidium on whieh a spore forms 
sterile not prod ud ng spores; i nfertile 
sterile base the sterile chambered hase 
beneath the spore mass in many pufTballs 
stipe the stalk 

stipitate furnished with a stalk or stipe 
Striate marked by lines; flnely furrowed 
stutfed stalk stuffed with a pit K 
su bd istant gilis fairty well spaced 
subperonate somewhat or slightly pero- 
nate 

substrate the mate rial to which a fruiting 
body is aitachcd 

subfomentose fine ly or somewhat to- 
mentose 
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sulcate eonspicuously furrowed; deeply 
striatc 

s u perfid al seaks or warts casily remova- 
ble; not innatc 

superior ring located at or ncar top of 
stalk 

tacky slightly sticky but not truly viscid 
tawny the color of a lion 
taxonomy the classification of organisms 
to reflect their natural relationships 

tenacious tough 

terrestrial growing on the gro und 

tidepool conditions scc footnote on p. 
35 

toadstool a mushroom, especially one 
thai is poisonous 

tom en tose covered with soft ha irs 
top rot a rot confincd to the top of a trec 
translucent-striate cap with the giils 
showing through to give a striatc (lined) 
appearance 

truncate appearing chopped off or flat- 
tened at one end 

trunk rot decay fo und through out the 
trunk of a tree 

tuberculate with low bumps 
tuberculate-striate si ria te with small 
bumps 

tu bes t he tubelike st r uetu res on t he u nd er- 
side of bolet cs and poly pores, in which 
spores are produced 
tu rb in a te t op-shaped 


umber a deep duil brown 
umbilicate cap with a navcl-likc central 
depression (p, 17) 

umbo a knob or bump at center of cap ( p. 

5 ) 

umbo na te cap furnished with an umbo 
<p. 17) 

universal veil a protective layer of tissuc 
that envdops all or most of the young 
fruiting body of certain mushrooms 

ve i I a protective tissuc (scc partial and 
universal veils) 

ventricose stalk sw olien at or near the 
middlc 

vinaceous the color of fine red winc or 
slightly paler 

vi sc id s I i my or Stic ky t o the touc h, a t least 
when moist 

vol va re m na n t s of t hc uni versa I veil at the 

base of the stalk in certain mushrooms, 
usualty in the form of a sack, collar, or 
series of conccntric r ings or scalesfp. 264) 
volval patch a large pateh of universal 
veil tissuc on the cap 

warts small picccs of universal vcil tissuc 
deposited on the cap; also, any wartiike 
scale or protubcrance 
while rot a deUgnifying dccay 

YAM Yet Anothcr Myccna 

zonate cap ot flesh concentrically zoned 


Leucopaxttlus omarus, a common hut bkter-iasting brown-tapped agarie. Note howsomespecimcns 
have a ribhed cap margin. Gills and flesh ai e whitc. See p. I6K for details. 
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names oiher than those listed in the “Genus and Species Index^aridve/m^Jcommon 
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Bold face numbers indicated detailed treatment of ihesubjcct; ifthc treat men l covers 
se vera I eonsecutive pages* only the first is given. 

* Indicates a photograph or illustration withaut accompanying text other ihan 
the caption. 

To avoid the co nfusion ihat results from ustng two sets of numbers. color plates arc 
not i ne luded; they are listed on the page where the subject is d esc ri bed. 


A 

Abnorma lities 898* 

Acacia 40 

Admirable Bolete 521 
Agaricaceae 310 
Agaricales 57, 58 
Agarics 52*, 57, 58 
Agaricus (section) 3 1 3 
Alder 39,42 
Alder False T ruffle 757 
Allegro, John 894 
Aliergies to Mush rooms 892, 896 
Almond Mushroom 336 
Alpine Jeily Cone 674 
Amadou 581 
Amanitaceae 262 
Ama ni tas 263 
egg stage 262* 

Amanita-Toxins 892 
Ama niti ns 893 
Amatoxins 892 
Amethyst Laccaria 172 
Ammirati, Joseph 430, 455 
Atigel Wings 135 
An i se Agaricus 340 
Ani se Mushroom 162 
Annulus 16 

different types (Agaricus J 312 
Anonymous Amanita 275 
Ant Fungus 881 
Anis 30,31 

Any where and E very where, Mush- 
rooms Found 47 
Aphyllophorales 57, 548 
Apple Bole te 528 
Apricot Jeily Mushroom 672 
Artist 1 s Conk 576 
Artists Fungus 576 
Arvenses 313, 731 


Ase i 4*, 782 
Ascobolaceac 8 1 7, 834 
Ascomycetes 4, 55*, 782 
Ascomycotina — see Ascomycetes 
Ascus see Asci 
Aspen 42 
Aspen Bolete 540 
Astrogastraceous Series 742 
Auriculariales 669 
Autodigestion 342, 343* 

B 

Baisamiaceae 852 
Banana Slug 28*, 29* 

Banded Agaricus 321 
Barrows, Chuck 314, 331, 340, 529 
Bartelli, Ingrid 787 
Basidia 4*, 6* 
in jeily fungi 669* 

Basid ioles 5, 6* 

Basid iomycetes 4, 52-54*, 57 

Bas id i omyc ot Ina — see Bas id i omyee tes 

Basidium see Basidia 

Basket Stinkhorn 770 

Ray Laurel 40 

Bearded Milk Cap 73 

Beefsteak Fungus 553 

Beefsteak Morels 799 

Bell Morel 794 

Bell-Shaped Panaeolus 356 

Ben 's Bitter Bolete 524 

Bigelo w, H o wa rå 1 54, 20 7 

Big-Foot 788 

Big La ug h i ng M ush roo m 410 
Bigwood, Jeremy 294 
Binch 41 
Birch Bolete 541 
Birch Conk 584 
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Birch Polypore 584 
Bird's Nest Fungi 54*, 778 
Bitorques 313 
Bitter Bolete 523 
Bitter Hedgehog 620 
Bitter Polypore 560 
Black Chanterelle 665 
Black Cup Fungus 829 
Black Diamond 842* 

Black Earth Tongues 866 
Blackening Russula 89 
Blackfellow’s Bread 564 
Biack-Fool 562 
Black Jelly Drops 876 
Black iel ly Roll 672 
Black-Leg 562 
Black Morel 786*. 790, 959* 

Black Truflle 854 

Black Witch’s Butler 672 

BLah Ramaria 651 

Bleed i ng Agaricus 325 

Bleed mg Co ral Mushroom 653 

Bleeding Milk Cap 68 

Bleed mg Mycena 231 

Blewit 9, 10, 11,153 

Blue-Capped Polypore 558 

BLue Chanterelle 668 

Blue-Green Anise M ush room 1 6 1 

Blue Leg 154 

Blue Siain 878 

Blue-Staining Slippery Jack 504 
Blusher, The 276 
Blushing Amanita 276 
Bohemian Truffle 712 
Boibitiaceae 466 
Boletaceae 488 
Botete Eater 883 
Bo lete s 52*, 488 
Boielivores 84, 546 
Booted Amanita 279 
Boring Brown Bolete 517 
Boring Brown Cup Fungus 821 
Bo ri ng U biq ui t ous M u sh rooms 209, 
417,451,455,463 
Bracket Fungi 52*, 549 
Brain Mushroom 801 
Bread Molds 782 
Brown Crumbly Rot 578 
Brown Fie Id Mushroom 319 
Brown Rot 550 
Brown Witch*s Bulter 673 
Bufotenine 894 
Butbopodium 4 18, 441 


Bull Nose 800 

BU M's 209, 4 1 7, 451 , 455, 463 
Burk, William 686 , 769, 776 
Burned Areas, Mushrooms of 45 
Dutter Bolete 525 
Buttery Collybia 216 
Button Mushroom 319 
Butt Rot 550 

C 

Cabaniss, Michael 539 
Caesar’s Amanita 284 
Caldwell, Katy 306 
California Agaricus 327 
Cand les nuff Fungus 885 
Candy Cap 80 
Canning Mushrooms 891 
Cannon Fungus 781 
Cantharellaceae 658 
Cantharellales 548 
Cap 15 
cuticle 19* 
shape of 17* 

Carbon Balls 887 
Carbottizing Decay 550 
Ca te rpil lar F u ngus 88 2 
Cauliflower Mushroom(s) 657 
Cedar 41 
Cep 530 
Champignon 318 
Chanterelle 662 
Chanterelles 52*, 658 
Chaplin, Charlie 168 
Chemical C ha racte ristics of Mush- 
rooms 20 
Chestnut Bolete 510 
Chicken Lips 874 
Chicken of the Woods 572 
Chinquapin 38 
Chrome-Footed Bolete 533 
Classification 8 
Clavariaceae 630 
Cleaning Mushrooms 889 
Cloud Ears 669 
Club Corals 632 
Club Fungi 53*, 630 
Coccoli 284 
Cocconi 285 
Coccora 265, 284 
Cole, C. 185 

Collecting M ush rooms 1 1 , 26 
Colorful Earth Tongues 868 
Comb Hericium 615 
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Commercial Coliecting 26 
Commercial Mushroom- Culti- 
vated Mushroom 
Common Collybia 215 
Common Dung Cup 823 
Common Earihbalt 708 
Comme n Puf fbal! 693 
Common Puffballs 690 
Common Stinkhorns 766 
Compactae 84 
Compost, Shalom 325 
Conch Rot 583 
Cone Heads 470 
Conical Waxy Cap 1 16 
Conifer Coral Hericium 614 
Coniophoraceac 604 
Conks 574 

Constricted Grisene 289 
Cookery, Mushroom 888 
Coprinaccae 341 
Coprinc 896 
Coral Fungi 53*, 630, 645 
Corn Silk Inocybc 457 
Corticiaceae 604 
Cortinariaceae 396 
Cortinarius (subgenus) 4 1 8, 446 
Cosmopolitan Mush rooms 47 
Cottonwood 39, 42 
Cousteau, Jacques 573 
Cracked Cap Bolde 519 
Crampballs 887 
Crater Cup 829 
Crepidotaceae 396, 405 
Crested Coral 641 
Crocodile Agaricus 334 
Crown Coral Mushroom 642 
Crown Fungus 825 
Crust Fungi 53*, 604 
Cryptic Globe Fungus 585 
Cultivated Mushroom 319 
CuJuvation of Mushrooms 30 
Cup Fungi 55*, 783, 81 7 
Cyprcss 36 
Cystidia 5, 6* ,19*, 20 
Czarnecki Family 176 

D 

Dacrymycetales 669 
Dark Bolde 534 
Darwin, Charles 766 
Deadly Cortinarius 444 
Deadly Galerina 401 
Deadly Parasol 308 
Dead Man’s Fingers 886 
Pead Man’s Foot 712 


Dead Maris Hånd 710 
Death Angel — see Destroying Angel 
Death Cap 269 
Deer Mushroom 255 
DeerT ruf fles 862 
Delicious Milk Cap 68 
Delignifying Decay 550 
Dermocybc (subgenus) 418 
Deseri Shaggy Mane 725 
Deserts, Mushrooms of 46 
Desjardin, Dennis 207, 208, 210, 214, 
854 

Destroying Angel 271 
Devil’s Dipstick 771 
Devifs Eggs 765 
DeviPs Stinkhom 770 
Elevifs Urn 829 
Dickenson, Emily 3 
Dictionary of Scicntific Na mes (Latin 
and Greek Word Elements) 899, 903 
Discomycetes 783 

Disturbed Ground, Mushrooms of 45 

Dog Stinkhorn 771 

Domieile Cup Fungus 822 

Donkcy Ears 832 

Douglas-Fir 35 

Dow, Anne 547 

Doyle, Sir Arthur Conan 2 

Dryad Saddic 561 

Drying Mushrooms 20, 890 

Dry Rot Rungus 610 

Duncc Caps 470 

Dung Mushrooms 42 

Dutra, Frank 484 

Dyeing 418, 454, 455, 571, 712 

Dyer's Po ly pore 570 

E 

Early Agrocybe 469 

Early More! 793 

Ear Pie k Fungus 629 

Earthballs 707 

Earth Fan 608 

Earth Nuts 854 

Earihstars 54*, 677, 699 

Earth Tongues 55*, 865 

Edibility of Mushrooms 23 t 265 

Elephant Ears 799, 803 

Elfm Cups 805 

Elfin Saddles 55*, 783, 796, 805 
Emetic Russula 97 
Enokitake 220 
Entolomataccac 238 
Erving, Julius 8 
Eucalyptus 39 
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Evenson, Venrn Stucky 466 
Everson, Bill 526 
Eyeiash Pixie Cup 839 

F 

Fairy Bonnet 352 
Fairy Clubs 634 
Fairy Fan 871 
Fairy Fingers 637 
Fairy Hair 636 

Fairy Ring Mushroom 7*, 208, 5 1 0 

Fairy Rings 6, 209, 687 

Fairy Stool 568 

Fairy Tub 821 

False Chanterelle 479 

False Morel 801 

False Mords 796, 799 

False Spara s sis 824 

False Tinder Polypore 581 

False Truffles 54*, 739, 844 

False Turkey Tail 605 

Fan Pax 476 

Fat- Heade d Black Morel 791 
Felted Heari Rot 580 
Felt- Ri nged Aga rie u s 326 
Fetid Russula 92 

Held Mushroom — see Meadow Mush- 
room 

Field Puffball 695 
Fir 41 
Fires 45 

Flask Fungi 55*, 878 
Flesh 16 

Flower Pot Parasol 302 
Fluted Black Elfin Saddle 815 
Fluted Brown Elfin Saddle 814 
Fluied White Elfin Saddle 816 
Fly Agaric 265, 282 
Fly Ama ni ta 282 
Fogel, Roben 748 
Foxfire 196 
Fragrant Russula 92 
Freezing M ushrooms 89 1 
Fried Chieken Mushroom 174 
Fries, Elias 58,418 
Frost’s Bole te 528 
Fungi 4 

role in environment 6 
Fungophobia 1 
FunneJ Chanterelle 665 
Fuzzy Truffle(s) 846 

G 

Garde n M ushrooms 43 


Garlic Mushroom 207 
Gasteromycetes 57, 676 
Gastroid Agarics 53*, 724 
Gas troid Agaricus 729 
Gastroid Boletes 544 
Gastroid Cøprinus 727 
Gastroid Cortinarius 734 
Gastroid Lepiøta 731 
Gastroid Liberty Cap 734 
Gastroid Mille Cap 738 
Gastroid Pholiota 735 
Gastroid Pine S pike 732 
Gastroid Russula 737 
Gast roin testi nal Irri tants 895 
Gelatinens Coral Mushroom 655 
Gemmed Amanita 281 
Gemmed Puffball 693 
Geneaceae 849 
Geode Truffles 849 
Geoglossaceae 866, 868, 872 
Gerry, Eric 733 
Giant Gel Cup 828 
Giant Gymnopilus 410 
Giant H or se Mushroom 333 
Giant Puffball 678*, 682 
Giant Puffballs 680 
Gi l ben son, Roben 543 
Gillcey, Helen 843, 858 
Gilied Bolete 480 
Gilied Mushrooms 52*, 57, 58 
Gilled Polypore 589 
Giils 16 

arrangement of hyphae in 1 9* 
attachment to stalk 17* 
cross-section of 6* 

Girolle 663 

Glistening Inky Cap 348 
Glutinous Gomphidius 482 
GoaFs Foot 560 
Golden Fairy Club 638 
Golden Pholiota 390 
Golden Waxy Cap 115 
Gomphaceae 630 
Gomphidiaceae 481 
Granulated Slippery Jack 502 
Greek 899 

Green Earth Tongue 870 
Greening Goat’s Foot 559 
Green- Spored Parasol 295 
G riset te 288 
Gristly T ruffle 857 
Guzman, Gaston 707 
Gypsy Mushroom 412 
Gyromitrin 893 
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H 

Habitais 34 
Half-Free Mord 791 
Hall, Joseph 29 

Hallucinogcnic Mushrooms 29,31, 
265, 282, 354, 358, 359, 368, 370-374, 
409,410, 894, 895 
Harding, Paul 69 
Hard -Skin ned Puffballs 707 
Haymaker's Panaeolus 360 
Hays, William Ddisle I 
Hcart Rot 549 
Hedgehog Mushroom 618 
Hedge h og M u sh roo ms 616 
Helotiales 865 
Helvellaceae 796, 848 
Hemlock 40 
Hems, M, 185 
Hen of the Woods 564 
Hesler, L.R. 64,385 
Hideous Gomphidius 482 
Hole in the Ground 847 
Honey Mushroom 34*, 196 
Hongo, Tsuguo 90 
H o oded Palse Morel 802 
Horn of Plenty 666 
Horsehair Fimgus 208 
Horse Mushroom 332 
Hortenses 313 
Huckleberry 40 
Hydnaceae 611 
Hygroph o raceae 103 
Hygroscopie Earthstar 705 
Hymenium 57, 783 
Hymenochaetaceae 604 
Hymenogast rales 739 
Hymeno mycete s 57 
Hyphae 5, 19* 

UK 

I Ko terne Acid 894 
Idcnlifying Mushrooms 14 
lncense Cedar 41 
Indecisive Bolcte 535 
Indian Paint Fungus 613 
Indigo Milk Cap 69 
Indoor Mushrooms 44 
Inky Cap 9, 347 
inky Caps 342 
Inocybium 455 
I nr olied Pax 477 
Insects 28, 29 
Insidious Gomphidius 482 


lodine PoJypore 560 

1 rregula r Ea rt h To n gue 87 1 

Isaacs, Bill 314,331 

lvory Waxy Cap 1 19 

Jack-Q-Lantern Mushroom(s) 147 

Jacobs, Jim 752 

JAR's 84 

Jclly Babies 874 

Jelly Fungi 53*, 669 

Jcnkins, David 265 

Jochelson, Vladimir 29 

Judas' Ear 675 

Juniper 41 

Just Another Russula 84 
Kerrigan, Rick 3 14, 323, 324, 332, 

379, 729 
Keys 21 

dichotomous (initial key) 52 
pictorial key to gilled mushrooms 61 
pictorial key to major groups of 
fleshy fungi 52 
King Alfred’s Cakes 887 
King Bolelc 530 
Kurokawa 556 

L 

Laboulbcniomyccies 47 

Lackluster Laccaria 172 

Landslide Mushroom 374 

Larch 40 

Larch Bole te s 505 

Lantern Slinkhorn 776 

Largeni, David 242, 244, 248, 249, 251 

Latex 63, 64 

Latin 9,899 

Latticed Stinkhorn 773 

Lawn Mushrooms 43 

Lawrence, D,H, 2 

LBJ's 33* 

LBM's 32 
Lenin, V.S, 3 
Leotiaceae 872, 875, 877 
Lepidellas 265, 275 
Lepiotaccac 293 
Lcprocybe 418 
Leucogastrales 759 
Liberty Cap 370 
Lichen Agaric 223 
Lilac Inoeybc 461 
Li neoff , Ga ry 373,821 
Lirtg Chih 577 
Linnaeus 785 
Lion's Mane Hericium 615 
Little Brown Jobs 33* 



GENERAL INDEX 


931 


Little Brown Mushrooms 32 
Li ule H elmet 352 
Lizard’s Qaw Stinkhorn 777 
Lobster Mushroom 884 
Long,W,H. 714 
LorcheJs 799 
LSD 895 

Luminescence 146, 148, 196 
Lumpers 10 
Lupine, Bush 40 
Ly co perda les 677 

M 

Macroscopic Characteristics 14 
Madmne 38 
Maggots 28,29,889 
Magic Mushroom 373 
Magpie Mushroom 346 
Man On Horse back 179 
Mantis, Fraymg 28* 

Manure Mushrooms 42 
Manzanita 38 
Manzanita Bolete 539 
Maple 39,41 
Marr, C urne 645 
Marsh, Ben 525 
Marshall, Nina 769 
Marshmallow Po ly pore 600 
Matsutake 49*, 189, 191, 192 
Maitoon, Judith Scott 576*, 876 
McIJvaine, Charles 1 13, 123, 141, 355, 
376, 419, 445, 584, 690, 700, 765, 768, 
769, 802,866,871 
Meadow Mushroom 318 
Medicinal Value of Mushrooms 30 
Mc la nogas traceae 756 
Melzer’s Reagent 20 
Menser, Gary 854, 86 J 
Methven, Andrew 79 
MicaCap 348 

Mie roscopic C ha rac te ri stics 1 9 
Milam), Giro 145, 553 
MilkCaps 64 
Miller, Luen 123 

Miller, Orson K. 355, 689, 717, 793, 
826 

Miniature Waxy Gap 113 
Minores 313 
Miscellaneous Toxins 896 
Mitchel, D, H. 466 
Mitchell, Craig 4 1 4, 666 
M M H see Monomethylhydrazine 
Monomethylhydrazine 799, 893 


Morchellaceae 784 
Morel 787 

Mords 31*, 44*, 55*, 783, 784, 785 
Moser, Meinhard 419 
Mountain Gastroid Agaricus 730 
Muk Ngo 675 
Muscarine 455, 894 
Muscimol 894 
Mushroom(s) 1-959 
allergies to 892, 896 
carnivorous 29 
Chemical characteristics of 20 
classification of 8 
collecting 11, 26 
color 14 
colorchanges 15 
cookery 888 
definition of 4 
distinetive 48 

dyeing with 418, 454, 455, 571, 712 
edibility of 23, 265 
evolution 57,724,739,841 
fear of 1 
growing 30 

hallucinogenic 29, 31, 265, 282, 354, 
358, 359, 368, 370-374, 409,410, 
894, 895 
handling 27 
hunters 84, 224, 546-547 
hunting 11,25 
equipmenl 12 
Held notes 13 
identification of 14 
macroscopic characteristics 14 
medicinal value 30 
microscopic characteristics 19 
na mes 8, 899 
nutritional value 30 
odor 15 
parts of a 5*, 14 
picking 26 
dangers of 27* 
poisoning 892 
preser vation of 20, 890 
role in the environment 6-8 
seventy distinetive 48 
sexuality 5-6 
size 14 
succession of 8 
taste 15, 63 
texture 15 
toxins 892 
weeds 47 

when and where they grow 25 
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Mycelium 5, 18,43* 

Mycorrhiza 7 
Myeorrhizal Fungi 7, 34 
Myxacium 418, 429 

NO 

Narrow- Headed Black Morel 791 

Niche 7 

Nidulariales 778 

Ncruda, Pablo 888 

Not So Tedious Tubaria 403 

N ut ri t i ona 1 Val ue ot M ushroo ms 30 

Oak 37 

Oak Conk 582 

Oak -Lo ving Collybia 215 

Oak Ro ot Fungus 196 

Octopus Stinkhorn 774 

Oddballs 711 

Old Man of the Woods 543 

Old Man's Beard 615 

Orange Peel Fungus 837 

Ora nge Sp onge Poly pore 571 

Orcgon Black Truffle 854 

Oregon White Truffle 858 

Ornate-S talked Bole te 522 

O mate Sdnkhoms 772 

Ox T o ngue 552*, 553 

Oyster Mushroom 29, 134 

P 

Paddy Straw Mushroom 258, 262 
Pant her Ama nita 280 
Paraphyses 5 
Parasitic Fungi 6 
Parasol Mushroom 298 
Parasol Mushrooms 293 
Pa rc hment F ungi 53*, 604 
Parks, Harold 842 
Pasture Mushrooms 43 
Paxillaceae 476 
Pear-Shaped Puffball 691 
Peeie, Stephen 294 
Pellegnni, Angelo 889 
Peppery Bolete 517 
Peppery White Milk Cap 71 
Pezizaceae 817 
Pezizales 783 
Pfifferling 663 
Phallaceae 766 
Phallales 764 
Phallolysin 892 
Phallophobia 766 
Fhallotoxins 893 
Phlegmacium 418 
Pickling Mushrooms 892 


Piercy, Marge 3 1 

Pigs 29, 842 

Pigs 29 1 842 

Pig’s Ears 661,797,798 

Pine 35 

Pine Conk 582 

Pine Spike 485 

Pine Spikes 484 

Psnk-Bottom 318 

Pinkish Cora l Mushroom 654 

Pink-Tipped Cora! Mushroom 656 

Pleated Marasmius 209 

Pluteaceae 253 

Pocket Rot 550 

Podaxales 724 

P oi son ing, M us hroo m — see To x i ns 
Poison Oak & lvy 27* 

Poison Pax 477 
Poison Pie 464 
Polyporaceae 549 
Polypores 52*, 549 
Poor Man’s Candle 1 23 
Poor Man's Gumdrop 674 
Poor Man’s Licorice 876 
Poor Man’s Slippery Jack 504 
Poor People’s Truffle 668 
Poplar 42 

Poplar Tricholoma 185 
Porcini 530 
Pores 488,549 
Potato Chip Cond ilions 35 
Powdery Mildews 782 
Prese rv i ng M us hro oms 
for study 20 
for consumpdon 890 
Prince, The 337 
Psilocin 368, 895 
Psilocybin 368, 895 
Psilocybin Mushrooms 31, 895 
Psychedelic Mushrooms— see Hallu- 
cinogenic Mushrooms 
Puffballs 54*, 677 
parts of 677* 

P ungent Slippe ry Jack 503 
Purple Fairy Club 637 
Purple- Spored Puffball 687 
Purple- S ta in ing Milk Cap 75 
Pyrenomycetes 878 
P y rone mataceae 817,831,834, 846 

QH 

Queen Bolete 531 
Questiønable Stropharia 377 
Quinine Conk 579 
Quinine Fungus 579 
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Rabbit Ears 833 
Ramsbottom, John 6 1 1, 773 
Ramsey, Robert 688 
Ratties nakes 28* 

Raverat, Gwen 766 
Rea, Paul 777 
Red -Bc Hed Conk 578 
Red-Brown Buli Rott 571 
Red-Capped Butter Bolete 526 
Red Chanterelle 664 
Red Coral Mushroom 655 
Red Gravel 757 
Red Morel 31*, 791 
Red-Pored Bolete 528 
Red-Stemmed Bitter Bolete 524 
Reduced Agarics 724 
Redwood 36 
Rcdwood Rootcr 218 
Reindeer 29 
Rhodophyllaceac 238 
Ring(s)- see An nulus 
Riparian Woodland 39 
Ristic h, Sam 672 
Ro ody, Bill 771 
Rosy Conk 580 
Rosy Gomphidius 483 
Rosy Larch Bolete 506 
Rosy Russula 99 
Rots 549,550 

Rough-Stemmed Boletes 536 
Rufous Candy Cap 82 
Russi a 3 
Russulaceae 63 
Russulales 63 
Russulas 83 
Rusts 57 

Rusty Gilied Polypore 590 
S 

Saint Ciro 484 
Salting Mushroom s 892 
Saltshaker Eanhsiar 704 
Sand Amanda 273 
Sand-Loving Mushrooms 46 
Sa ndy, The 185 
Sangumolcnti 3 13 
Saprophytie Fungi 6, 7 
Sap Rot 550 
Sa rcoscy pha ceae 817,834 
Sarcosomataceae 817, 826 
Satan's Bolete 527 
Saylor, Herb 652, 742, 744, 854, 856, 
864 

Scaly Chantcrelle 661 


Scaly Pholiota 389 
Scarlet Cup Fungus 836 
Searlet Waxy Cap 1 14 
Scalcs, Cathcrine (Kit) 645, 651 
Schizophyllaceae 590 
Sele roder ma ta les 678 , 699, 707 
Sele roti niaee ae 877 
Scotch Bonnet 202 
Sculptured Puffball 684 
Seliers, Bob 708 
Sericeocybe 418, 448 
Sex 5, 6 

Shaggy Mane 9, 56*, 343*, 345 

Shaggy Parasol 297 

Shaggy-Stalked Parasol 309 

Sheep Polypore 557 

Sheep's Head 564 

Shelley, P.B. 2,342 

Shiitake 31*, 141 

Shinglcd Hedgehog 619 

Shoehorn Oyster Mushroom 136 

Shoe String Root Rot 196 

Short-Siemmed Russula 87 

Short-Stemmed Slippery Jack 501 

Shrimp Russula 102 

Siberian Slippery Jack 498 

Sickener, The 97 

Sierran Puffball 684 

Silver- Leaf Discase 606, 607 

Singer, Rolf 207 

Slippery Jack 500 

Slippery Jacks 491 

Slippery Jill 499 

Sioanc, Hugo 822, 823 

Slugs 29 

Smith, Alexander 7, 64, 118, 138, 224, 
235, 261, 345, 360, 361, 384, 385, 419, 
434, 435, 455, 466, 473, 489, 499, 585, 
657, 691, 696, 740, 753, 754, 766, 769, 
772, 804, 864, 874 
Smith, Helen 740, 753 
Smooth Parasol 299 
Smooth-Spored TrufOes 852 
Smut s 57 
Snitow, Alan I 
Snowbank False Mord 800 
Snowbank Mushrooms 46 
Snow Mushroom 800 
S n o w - P uf f M us h roo m 220 
Soapy Trieholoma 184 
Soma 894 

Sordid Waxy Cap 122 
Spawn — see Mycelium 
Specialized Habitats, Mushrooms 
with 47 
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Sphaeriales 878 
Sphaerocysts 63 
Sphere Thrower 781 
Split-Gitl 590 
Splitters 10 
Sponge Mushrooms 785 
Spore Color 18 
Spore Prints 18 
Spores 4, 5, 18, 19 
developing 6* 
numbers of 576-577, 680 
t ruf fle 842* 

Spreading Brown Cup Fungus 821 
Spring Agrocybe 469 
Spring Mushrooms 46 
Springtime Amanita 286 
Spruce 40 
Squirrels 29 

S tag horn Jelly Fungus 674 
S talk 16 

omamentation (boletes) 488^489 
position of 17* 
shape of 17* 

Stalked l^atticed Stinkhorn 776 
Stal ked Oddball 713 
Stalked Polypores 554 
Stalked Puffballs 54*, 715 
Stamets, Paul 368 
Starving Mari’s Lieorice 828 
Starving Man’s Slippery Jack 504 
Stein pilz 530 
Stem — sce Stalk 
Stereaceae 604 
Stickney, Larry 117,672 
Stinker, The 179 
Stinkhorn 768 
Slinkhorns 54*, 764, 766, 772 
Stinkopus 775 
Stinky Squid 776 
Stone Fungus 563 
Slrawberries and Crearn 627 
String and Ray Rot 565 
Strophariaceae 367 
Stuntz, Daniel 373, 419, 434, 455, 
458,560, 645 
Stuntz' 1 s Blue Legs 372 
Suburban Psathyrella 363 
Sufflxes, Latin and Greek 900, 901 
Sulfur Shelf 572 
Sulfur Tuft 382 
Sunny Side Up 474 
Swamp Beacon 870 
Sweat-Producing Clitocybe 1 63 
Sweetbread Mushroom 240 


T 

Tamarack Jack 497 
Tanoak 37 
T a w ny G ri se tte 2 87 
Taxonomy 8 
Teeth Fungi 53*, 611 
Telamonia 4 18, 450, 45 1 
Terfeziaceae 854-855 
Terminology 14 
Termites 30 
Terrestrial Pholiota 389 
Thelepho raceae 604 
Thick-Footed Morel 788 
Thick-Skinned Puf fbal ls 707 
Thick-Walled Maze Polypore 587 
Thiers, Harry 285, 489, 536, 742, 745 
Thimble Morel 794 
Thimble Morels 793 
Thin-Walled Maze Polypore 588 
Ticks 27* 

Tidepool Conditions 35 
Tinder Polypore 581 
Toadstool, Definition of 25 
Toadstool Tester 24* 

Toothed Jelly Fungus 671 
Top Rot 550 

Totally Tedious Tubaria 402 
Toxins, Mushroom 892 
Trappe, James 748, 758, 843, 860 
Tree Ears 675 

Tree Oyster — see Oyster Mushroom 
T rees 34-42 
T ree Trunk Morel 788 
Tremellales 669 
Tricholomataceae 129 
True T ruf (les 854 
Truffle-Hounds 842,855 
Truffle Hunting 842-843 
Truffle-Like Peziza 822*, 824 
Truffles 55*, 739, 841, 854 
Truly Trivial and Totally Tedious 
Tubaria 403 
Tr u 1 y Tri vial T u ba ria 403 
Trumpet of Death 668 
Trunk Rot 550 
T u beraceae 854, 85 5 
Tuberales 841 
Tubes 488,549 
Tuckahoe 564, 604 
Tu lost oma tales 678, 715 
Tumbhng Puf fbal I 697 
Tumbling Puffballs 696 
Tunbridge Ware 878 
Turkey Tail 594 
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UV 

Umbrella False Morel 804 
Van de Bogart, Fred 346 
Varn ished Conk 577 
Veil(s) 16 

different types (Agaricus) 3 1 2 
dif fe rent types (Armmi fa) 263-264 
Veited Polypore 585 
Veiled Stinkhorn 771 
Veined Brown Cup Fungus 796 
Velvet Foot 220 
Vclvet Fax 478 
Velvet Stem 220 
Vel vety Black Earth Tongue 867 
Violet Cortinarius 446 
Violet Cup Fungus 824 
Violet Hedgehog 622 
Viscid Black Earth Tongue 866 
Vole, California Red -Backed 841 
Volva 18 

different types (Amanita) 263-264 
Volvariaceae 253 
Vulcan Pixie Cup 840 

W 

Walnut 800 

Wasson, R. Gordon 29, 894 
Wasson, Valentina 320 
Waxy Caps 103 
Weber, Nancy S, 740,753,816 
Western Giant Puffball 684 
Western Grisette 290 
WetRot 61 1 
Wheat Ergot 895 
White Chanterelle 662 
Whitc King Bolete 529 


White Matsutakc 49*, 191 
White Morel 788*, 789 
White Rot 550 
White Trufflc 854 
Willow 39, 42 
Wine-Colored Agaricus 326 
Wine-Red Stropharia 378 
Winter, Bob 143 
Winter Chanterelle 665 
W'intcr Mushroom 220 
Witch’s Buttcr 673 
Witch’s Hat 116 
Woman on Motorcycle 299 
Wood Blewit 154 
Wood Ear 675 
Woodland Agaricus 334 
WoodTruffles 848 
Woolly Chanterelle 661 
Worms — see Maggots 
W right, Greg 69, 161,241, 346, 350, 
404, 475, 528 

Wrinkled Thimble Morel 793 
XY£ 

Xanthodermati 313 
YAM's 224 
Yeasts 782 

Yellow Coral Mushroom 652 
Yellow Morel 787 
Yellow-Staining Agaricus 329 
Yellow-Staining Milk Cap 74 
Yellow-Vciled Stinkhorn 771 
Y et An ot he r M yee na 224-22 5 , 234 
YungNgo 675 
Zelleris Bolete 518 
Zygomycetcs 844 


Geoporaarenii-ofoiset deskription on p 847} is half cup fungus, half trufflc. When young it looks 
like a hole i n the gt ound because all but ihc moutfo is im mersed in the soi I As it matures, however, the 
hole broadens, and in old age the maigin of the cup etten splits into lobes as shown on lett. 
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*— Indicates a photograph or illustration without accompanying lext other than 
ihccaption. 

To avoid theconfusion that results from using two sets ol numbers, color plates arc 
not induded in the index; they are iisted on the pages where subjectsaredescribed. 


A 

Abortiporus 
bienn is 566 
Abstoma 680 

reticulatum 68 1 , 690 
tonnet 681 ,690 
Agarh us 58*, 310, 896 
abrupt ibulbus 335 
albolutescens 335 
albosanguineus 325 
altipes 3 1 7 
amethystina 341 
amicosus 316, 326 
argén tens 319 
arvrae 3 1 1 * , 325 
arvensis 12*, 3 J 2*, 332 
augustus 31 1*,337 
"barrøwsti" 331 
benesi 316,325 
bernardii 322 
bisporus 319 
bitorquis 31 2*, 321 
biand umus 320 
brunnescem 320 
caiifornk us 312*, 327, 
895 

campestris 3 1 2* , 3 1 8 T 
889* 

chianodermus 315, 
317,335 

chlamydopus 322 
comtulus 315,340 
cretacéUus 315 
c ro c o di Un us 315,317, 
334 

c upreobru nneus 3 1 9 
diminut ivus 340 
dukidulus 341 
edulis 322 
fis s ura tus 333 
fuscoftbrillosus 325 
fmtoveiatus 324 
haemonhoidarius 325 
haiophiius 322 
hondensis 326, 895 
hortensia 320 
lampes 316 


Agar icus (contj 
Mlaceps 323 
' 'lutevvelatus " 324 
matrosporus 334 
ma ri timus 322 
meleagris 329 
mu romegal hus 340 
nivescens 334 
osecanus 333 
pattersonae 316,324 
perubsturus 339 
per tårus 338 

pinyonensis 331 
p lacomyce s 3 1 4 , 3 29 , 
895 

pocillalor 314,329 
p orphyro eephalus 3 1 9 
prat (la resquamosus 
312*, 329, 895 
purpurellus 34 1 
rh vadsi i 3 1 7 
rodmani 322 
rub ru nanus 325 
rutilescens 317, 3 19 
semonts 3 15, 339* , 340 
sequoiae 317,332 
silvaticus 325 
silvieola 312*, 334 
smit hit 315, 338 
sol klip es 318 
spissicaulis 326 
spp. (unidentified) 317, 
318,325 

subfloccosus 320 
s uh ru/é soens 336 
subrutilescem 326 
summensis 315, 339 
sy hicola 335 
urinescens 334 
vaporarius 3 1 7 
vil ta tic us 334 
vinaceo-umbrimts 326 
vinaceovirens 322 
xanthodermus 329 , 895 
Ågrocybe 467 
Qcericola 470 
aegerita 467, 470 
amara 469 


Ågrocybe (cont.) 
ar vaks 469 
cylindracea 470 
dura 470 
erehia 467, 470 
firma 468 
pa ludosa 467 
p cd i ad es 43*, 468 
praecox 469 
reiigera 468 
semiorhuulans 469 
sororia 468, 469 
tuherosa 469 
A IbatreUus 554 
avelianeus 557, 558 
caeruteoporus 555, 559 
confluens 556, 558 
cristalus 556, 560 
di s pa nsus 556 
eltisii 559 
flettU 558 
h ir tus 560 
ovinus 557 
petkianus 558 
ftescaprae 558*, 560 
similis 558 
sylves iris 560 
Albokptonia 249 
adnat (folio 253 
ochracea 253 
sericella 252 
Aleuria 833 
auratit ia 837 
r hena na 836 
rut ilans 837 
A Inicola 399 
escharoides 400 
melinoides 400 
se vie c ma 400 
A Ipova 756 
alexsmithii 757, 758 
linnamomeus 758 
diplophloeus 757 
luteus 758 
na u se osus 757, 758 
olivaceoniger 757, 758 
oli vaceotinotus 757*, 
758 
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A Ipova (cont.) 
superduhius 758 
troppet 757, 758 
Amaniia 262, 263 
abrupt a 275 
alba 266, 288 
aspera 278 
atkinsoniana 275 
baccata 273 
h bipar igera 273, 892 
boudieri 274 
breckonii 28 1 
brunnescens 267 , 279 
caesarea 284 
eafypirata 265 1 284, 
679*, 890* 

calyptratoides 269, 286 
t at) pitoderma 285 
cetiliae 289 
c hl or mos ma 27 5 
cinereoeortia 269, 276 
ctnereopann os a 275 
ri trinu 267, 279 
cokeri 268,275 
comtrkta 289 
cothurnata 268,280 
crocea 287,288 
dam ipes 275 
forirtosa 267, 276 
flavoeonia 278 
flavorubens 278 
JJavorubescens 269, 278 
frost tarm 279 
futva 287 
gemmata 281, 894 
hemibapha 284 
hesten 269 
inauraia 268, 289 
junquillea 28J 
i on g ip es 275 
magniverrueata 274 
mappa 279 
musi ana 1 5 , 29 , 264 * , 
265, 282, 894, 895 
mutabilis 273 
ocreata 12*, 266* 271, 
286*, 892, 893 
onusta 269,276 
pachycolea 290 
pantherina 264*, 280, 
894 

part ivohata 267,2 84 
peckiana 267 
p hallo ides 264 * , 269 , 
892,893 

polypyramis 275 
porphyria 279 
praegraveolens 275 
ravene li i 275 
r hopa topus 275 
roseir incta 269 


Amaniia (cont,) 
ru tesoens 264*, 266*, 
276,884* 
russufoides 28 1 
salmonea 269 
silvicola 273,274* 
smithiana 275 
solitaria 275 
spissa 269, 280 
f/7p- (unideniijied) 268, 
275,277 
spreta 266 
J/rangu/afa 289 
strobiliformis 275 
275 

umbonafa 284 

290 

vagf na ta 288, 289* 
vetosa 266*, 286 
verrta 273,892 
virosa 267,273,892 
volvata 266 
irø/bf*/ 267 
Amanitopsis 263 
(alsosee <4manifa) 
vagina/a 288 
A mylocystis 
lapponica 600 
Ane l la ria 
separata 355 
Anthopeziza 
floccosa 836 
Anthracobia 
macrocystis 838 
melaloma 834,838 
Am hurus 
archeri 775 
aser oef ormis 775 
borealis 778 
Arachnion 
album 679 
Araneosa 
co lumel lata 679 
Arcangeliella 736 
camphorma 737, 739 
c ras ja 738 
iactarioides 739 
tenax 739 
var legat a 737,739 
Armillaria 189 
albolanaripes 194 
bulbosa 197 
caligata 1 92 
decorosa l 89 
dryina l 36 
fusta 190, 194 
luteo virens 194 
mellea 196 
olida 193 


Armtliaria (com.) 
pilk inert sis 194 
pond er osa 49*, 191 
strammea 190,194 
tabe seem 197 
viscidipes 1 90 
zelleri 189 
A rmillariella 1 89 
bulbosa 190,197 
meltea 34*, 196,896 
tabesce ns 150,190,197 
Ascobotw 838 
ta rbonarius 835,838 
Ascocoryne 

sarcoides 875, 877 
A scotremella 

faginacea 875,877 
lurbinata 877 
A seroe 

rubra 772,775 
Asterophora 200 
tycoperdoides 201 
parasi tica 20 1 
Astraeus 699 
hygrometricus 700, 705 
p tendis 706 
A ura n tioporellus 572 
Aurantioporus 
croceus 597 
Auricularia 669 
auricula 675,958* 
delicata 675 
mesenterica 675 
polytr kha 675 
A urisca Ipium 629 
vutgare 62 9 
A usirob ole t wj 508 
betula 508 
gradlis 534 
sub/lavidus 508 

B 

Baeospora 
myosura 202,212 
myriadophylta 202 
Balsamin 852 
magnata 853 
Bankera 616 
carnosa 6 1 8 
juhgineo-alba 618 
viølesce ns 6 1 8 
Barssia 852 
oregonensis 853 
sp (unidemijied) 854 
Battarrea 715 
digueti 716,718 
lacintata 718 
p ha Ih ides 717 
stewnii 718 
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Bisporeila 
ci trina K77 
Bjerkandera 592 
adusta 596 
fumosa 596 
Bo Ih illus 473 
a le u rim us 475 
callisteus 475 
coprophitus 474, 475 
lacteus 474,475 
reticulmus 475 
sordidus 474 
vi te Hi nus 474 
Boletellus 508 
ananas 508 , 509 
hetula 508 
<hry sente roides 508 
russellii 508 
BoletineUus 
mer id unde s 490 
Bolet inus 49 1 

(abo see Sut Hus & 
Fuseobo le tin us ) 
cavipes 495 
Bo le topsis 554 
grisens 557 
leuco melas 557 
mbsquamosa 556 
Bolet us 511,894 
{also seeSuillus, 

Lea inum, Tyfapdus, 
etc.J 

ahietkola 514, 525 
aereus 50*. 512*, 53! 
affmis 514,516 
albtdus 525 
amygda linus 527 
ap pendu ula tus 512*. 
525 

aur i/lam mens 516, 522 
auripnrus 516, 522 
haduts 516,519 
barrowsii 5 1 2*, 529 
hetula 508 
bicolor 521 
emspitosus 522 
calopus 523 
vampes tris 52 1 
chromapes 534 
c hr y se nte ron 519 
citrmiporus 515, 523 
coccyginus 513,521 
conifemrum 514,523 
eur ns ti 5 1 6 
dryophilus 520 
eastwoodiae 528 
edulis 489\512\53G, 
546,547,890* 
ery thr opus 526 1 895 
fagkola 516 


Bole tus (cont + ) 
fibritlosus 523,529* 
flam mans 515, 529 
flaviporus 522 
fragmns 514 
fraternus 521 
frostii 528 
grisens 516. 522 
haemat inus 513,528, 
895 

hetnichrysus 512 
hypocarycinus 527 
inedulis 515 
l on g i c ur vipes 516 
luTidus 5(5,528 
“mnrshii* 524 
mendot mensis 513, 520 
mirtiat v- palle scens 5 2 1 
mirabilis 521 
mottii 530 
o Hvaceo b runne us 523 
or na tipes 522 
orovitlus 513,527 
paf lidus 515 
paras itieus 512 
piedmontensis 515 
pinkola 530 
pinophilus 530 
pipera toldes 5 1 7 
piperatus 517 
porosporm 520 
proje dellus 516, 522 
p se udose parans 530 
pseudosulphureus 5 1 5 
pulcherrimus 528, 895 
pul ve ru len tus 514, 515 
rad i c an s 525 
regius 5(2*. 526 
re tipes 522 
ruhellus 515, 521 
rubinellus 516 
rubripes 524 
rubrofktmmeus 515, 529 
rubropunetus 5 16 
satanas 527 , 895 , 896 
sensi bilis 521 
separans 530 
smithii 513, 520 
spadkeus 518 
spe dosus 515, 526 
sphaerocephulus 5 1 2 
spp> ( urtiden tified) 514, 
523, 528 

subglabripes 5 1 6 
suhtom enfosus 488 * , 

517 

sub wkitipe s 5 1 5 , 527 , 
895 

irum atm 514, 520 
vampes 516,531 


Boletus (cont) 
venti kut osus 516 
viridiflavus 516, 522 
zelleri 518 
Bondarzewui 554 
berkeieyi 556,565 
montarm 548* , 565 
Bovista 696 
califorrjica 698 
colorata {>96, 698 
dak otense 69 7 , 698 
leucoderma 698 
hngispora 697, 698 
minor 696, 698 
nigrescerts 697 , 698 
pila 697 
ptumbea 697 
pusilla 697, 698 
Bo vis te l la 690 
radt vata 69 1 , 694 
Bruun te l lula 732 
alhipes 733 
nartty ae 732 
Bulgaria 875 
inquinans 876 
me last oma 830 
mexkana 828 
rufa 827 
Byssonectna 
aggregata 828 

C 

CalbovistQ 680 
subsculpta 682, 685 
Callistosporium 202 
graminicolor 21 1 
Itdteø-o li vat eum 2 1 1 
Calocera 

cornea 635 , 670 , 675 
viscøsfi 674 
Calocybe 173 
t arnea 1 76 
gamhosa 183 
onv china 150, 176 
Caloporus 
dkhrous 552 
Caloscypha 
fulgens 837 
Ca los toma 715 
linnaharina 718 
lute scens 716,719 
m icrosporum 716,719 
ru vene lu 716,719 
Calvatia 677 *, 680 
booniana 684 
bovista 686 
taelma 686 
candida 682,686 
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Cahatia (conl.) 
craniiform is 682, 688 
cretacea 68 1 , 688 
cyaihijormis 687 
diguetii 688 
elma 682,686 

exdpultjonnis 682 . 686 
fragilis 681,687 
fumosa 688 
gigantea 678*, 680, 682 
hespeha 68 1 , 689 
kpidoph ora 68 1 , 689 
iloydn 682.686 
tycoperdoides 687 
maxima 683 
owyheemis 681 
pat hydenna 68 1 , 689 
pallida 682,686 
paradoxa 68 1 
ruhrojlava 682, 688 
rubrotintia 682,687 
saccata 686 
stidpta 684 
subcretacea 688,689* 
(air t 1 rists 682,686 
umbnna 688 
ut r (for nus 686 

Camarophyllus 103 
angele sianus 1 12 
angustifoHus 1 09 
boreat is 1 09 
vinereus 1 1 2 
eolemannianus 108,112 
cremitotor J 09 
g rave o le ns 1 08 

nivffiv 105, 109 
pallidus 1 1 2 
paupertinus 1 12 
pratensis 110 
rainierensis 1 1 2 
recurvalus 112 
russotoriaceus 1 09 
xubviolaceus 111 
vir ginens 105, 1 1>9 

Cantharelluia 1 49 
umbonata 151,165 

Conl har ellus 658 

appalathiensis 660 
auramiatus 480 
abarms 659*, 662 

einereus 666 
t innabarinm 664 
davat us 661 
tonjluens 660, 664 
floccosus 662 
formosus 664 
ignkolør 660, 665 
injundibulijonnis 665 
lale ri nus 660, 664 
lu te s vens 665 


Cantharellm (coni.) 
minor 660*665 
od ora tus 660, 664 
purpurascens 660 
subalhiilus 662 
lu haefor mis 665 
xant høpus 660, 665 
Carbomyces 844 
Cafathelasma I 89 
imperiales 1 95 
matrospora 1 95 
s ingen 195 
venfricasa 190, 195 
Caulorhiza 202 

hygrophoroides 2 1 9 
umbonata 2 1 8 
Cerrena 

unicoior 587,589,592, 
597 

Ckaetoporm 
euporus 602 
Chamaeota 253 
Chamomxia 748 
amhigua 751 
brevicolumm 748, 751 
eaespit osa 748,751 
eaudaia 748, 751 
Cheilymenia 
c op rinar ia 838 
er utip ild 839 
stercorea 838 
t hele boides 838 
C heim onoph y Hum 
candidissimus 1 32 
Chiamydopus 7 1 5 
meyinianus 721 
Chtorociboria 877 
aerugirwscens 878 
aeruginosa 878 
Chlorophyiium 293 
molybdites 295, 895, 
896 

C hit >r ospien ium 878 
Choiromyces 855 
alveolatus K58, 859* 
cookei 858 
C hondrogos ter 748 
Chondrostereum 
purpureum 605 
Chormctis 
geasier 827 
Christiansen ia 
myce fophi la 216 
Chroogo mphus 20* , 
484 

flavipes 485 
ieptocyslis 485, 487 


Chroogomphus (cont.) 
ochraceus 485, 486 
pseudovinicolor 486 
nttilus 485, 486 
l oment osus 487 
vi nit alor 20*, 484*, 485 
Ciboria 877 
amentacea 877 
C lat hr us 112 
an her i 774 
bicohanrmtm 773 
c arne Ha tus 773 
ti bar i us 774 
columnat us 773 
er ispal us 773 
crispus 773 
preussii 774 
ruber 773 
C laudopus 238 
byssise dus 238 
depluens 23H 
graveolens 238 
rud ulans 141 
parasittens 2 39 
C lavaria 630, 634 
{also see Clavulina, 
Clavuiinopsis. 
Ramaria, el C,) 
amethy stina 641 
c i ner o ides 640 
fumosa 638 
jtmcea 637 
kunzei 643 
mudda 636 
ornatipex 640 
phytophila 636 
pulchra 638 
purpured 637 
rosea 635 , 639 
rubkundula 638 
term itu la ns 631*. 637 
zollingeri 63 5 , 63 8 
Clavariadelphus 632 
børeal is 632, 634 
fistulosus 637 
tigula 633 
lo vej oyde 632,634 
mucronatus 632, 633 
pist illaris 632 
saehalinensis 633 
su bf ast igiatus 63 3 
(rum a tus 634 
Claviceps 880 
purpurea 880, 895 
Clavicoronu 640 
av tilan ea 642 
py x i da ta 642 
taxophila 635, 636 
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Clavutma 640 
arnet hys i ma 640 , 64 1 
cinerea 64! 
t ris t a t a 641 
ornatipes 640 
rugosa 64 1 5 642 , 643* 
zolimgeri 638 

Ctavulinopsis 634 

appalachiemis 638 
ourant i o- cinnaharina 
635,639 

cornkulata 639 
dit hot oma 640 
fusif ormis 635 , 638 , 
639* 

grat il lima 638 
hetvola 638 
holmskjoldii 640 
laeticolor 638 
htteoaiha 638 
miniata 638 
suhaustralis 639 
sub tilis 640 
umhrinella 63 5 , 640 

Climatodon 
sept en trionak 6 J 2, 
613+ 

Clifocybe i 48 

aeruginøsa 151, 162 
alha 160 
aihirhiza 161 
amerkana 150, 157 
at rialba 165 
arro viridis 151,162 
augeana 1 63 
aurantiata 480 
a ve ilanetalba 152, 161 
brunneocephala 154 
candkans 1 6 1 
candida 151, 159 
eerussata 159 T 161 
chvipes 160,896 
comferophila 152,161 
crassa 151, 160 
eyathif ormis 164 
dealbata 163,894 
deeeptiva 162 
densifoha 155 
dilatata 159 
ectypoides 157 
epkhysium 151, 166 
fasciadata 155 
flaecida 157 
fragram 1 62 
geotropa 1 58 
gihha 1 57 
gigant ea 158 
gi ha 157 

glaucocana 149, 152 


Clitocybe (cont.) 
grave o lem 149,152 
harpen 152, 160 
illudens 1 48 
injundihuUfonnis 157 
inversa 156 
irina 149, 155 
leopards na i 6 1 
lignat His 1 36 
martiorum 149 
max mm 157 
morbtfera 163 
morganii 480 
multkeps 1 74 
nebulahs 1 59 
nuda 9,10,11,153 
obsokta 163 
odara 161 
oiesønii 154 
oranurphila 1 63 
polygonarum 152, 156 
praenwgna 155 
rivulosa 163 
robusta 150, 160 
saeva 149. 154 
si lerot oidea 164 
septentrionalis 1 5 1 1 1 59 
sinopica 1 57 
sot ialt s 176 
squamulosa 150,157 
suaveolens 162 
subalpina 1 56 
stibconnexa 1 55 
sudorifka 1 63 
i arda 152 
variabilis 151, 16 1 
Clitocybula 149 
ah undans 1 50, 204 ,215 
atrialba 151, 165 
familia 150,204,215, 
898* 

CUtopilm 239 

orcellus 24 1 
passeckerkmus 240 
prunulus 240 

CoUybia 201 

ah undan s 215 
acetvata 2 ! 5 
albipilata 2 1 2 
alk alt vire ns 204 
atrata i 66 
baditalha 2 1 6 

hresadolae 2 1 5 
bu ty racea 216 
tirrhaia 212 
i emfluens 213 
conigena 2 1 2 
tookei 212 

di stortå 2 1 6 


CoUybia (cont.) 

dis tor la 216 

dryophib 215 
erythropus 215 
extuberans 205 ,217 
familia 2 1 5 
fust opurpurea 114 
fusspes 204 
iocephala 202 
luxurians 205,209 
rnaculata 217 
marasmioides 205 ,215 
urego neris is 218 
peronafa 205 ,213 
plat yphy lla 1 46 
poly p hyl la 205 ,213 
rave mosa 2 12 *. 213 
ratlu ara 220 
spongiosa 205 
spp. (unidentified) 205 , 
213 

s i runpe s 209 
suts uka tipes 203 ,218 
subsulphurea 216 
trullisata 2 1 1 
tuber osa 2 1 2 
umbonat a 2 1 9 
vellttipes 220 
Coltricia 566 

cinnamomea 568 
montagnei 567 , 568 
perennis 567 , 568 
Coniophora 
pttleana ( 05,611 
Conocybe 470,895 
voprophila 47 1 . 472 
crispa 471,473 
cyanopus 47 1 , 472 
fstaris 471,892 
intrusa 47 1 
lactea 472 
smithii 47 1 , 472 
sp. ( urtiden t ified) 47 1 
stercoraria 47 1 , 472 
tenera 472 
Cookeim 836 
Coolia 

odorata 1 98 

Cupelandia 358 
Coprimis 342 
alni vorus 3 44,346 
alopecia 348 
atneritanus 344 
arenatus 351 
asterophora 344 
as i eroph oro tdes 344 
atranie/uarius 9 , 347 , 
896 

hutbilosm 352 
“ckevkala” 351 
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Coprinus (cont.) 
cinereus 35 f 
tolosseus 346 
comatu s 9 , 56* , 343* , 
345 

disseminatus 352 
dorne si tuts 349 
ephemeroides 352 
ephemerus 344, 352 
fimetar ius 344 , 35 1 
impatiens 344, 353 
insignis 348 
lag op ides 351 
lagopus 3Si> 
macrocephatus 35 1 
macrorhizus 35 f 
mkaceus 348 
miser 344, 352 
narcoticus 351 
niveus 343,351 
palmeranus 346 
picaceus 346 
p licat il is 352 
pseudn rat liat US 351 
quad rift dus 344 
radium 344, 349 
radiaim 35 1 
semilanatus 351 
silvaticus }49 
spadiceosporus 346 
spp. ( unident ified ) 342 , 
350,351 

sterquilinus 343, 346 
sulphureus 344 
teet ispor us 35 J 
umbrimis 346 
i 'ariegat us 344 
xerophilus 344 

C opr ab ia 
granulata 838 
Cordyceps 878, 879 
canadensis 881 
tapitaia 880 
clavulata 880,882 
entomorrhiza 880, 881 
grat-ilts 880,881 
melolanthae 880, 882 
militaris 882,883* 
myrmecophila 881 
ophiogtossoides 880, 

881 

ravene fii 880, 882 
sphecocephala 880 ,881 
unilateral is 880, 882 
wmhirtgtonensis 880, 
882 

Corioleilus 603 
ala ska nus 603 
carbonarius 602 , 603 


Corioleilus (cont.) 
heterontorphus 603 
sepium 603 
ser ia lis 603 
suaveolem 598 
Coriolus 

(also see Trametes) 
versicolor 594 
Corticium 604 
Cortinarius 417 
turnus 427, 452 
adustus 423, 450 
aggregatus 422, 439 
alhidus 423 
alhoviolatcus 447 
amethystinus 447 
amoenelens 44 1 
artgu l osus 426 
anomalus 425 , 44 8 
argon uu ns 425, 448 
armemaeus 428 , 45 1 
ar nulla tus 448 
mk insomanus 440 
aurantiohasis 454 
aureifolius 42 5 , 454 
aureofulvus 440 
halteato-cumatiHs 434 
balteatus 4 33 
bi/ormis 428,451 
bigelowii 443 
bive/us 45 E 
holaris 425, 446 
boulderensis 423 , 449 
hrunneus 423,428,450, 
451 

bidUiardi 450 
bulhosus 45 1 
cacaocoior '428, 45 1 
caeruksc&ts 439 
caesiifolius 447 
taesiocyaneus 422 ,439 
caesi o stram ineus 438 
Californiens 426, 454 
callisteus 427, 454 
caloc hrous 422 , 44 1 
ealyptratus 421, 444 
c al yp t rodermus 42 1 , 
444 

c amphoratus 425 , 447 
caninus 425, 448 
tastaneicolor 4 20 , 422 * 
431 

cedretorum 439 
c t n nabarmus 4 26 , 45 5 
cinnamomeo-luteus 453 
dnnamomem 453 
cit rmifoUus 421,436 
citrinipedes 44 1 
ciandeslinus 445 


Corlimrim (cont.) 

c la r ico lo r 442 
t lidut hus 442 
tolliriiius 431 
corrugaius 420 
corrugis 423 
cotoneus 445 
trossus 423 , 434 
croceofoHus 427.454 
crocofn us 419*, 423 , 43 2 
c ryst a Ilmus 428, 429 
cyanites 424 
cyanopus 441 
tylindripes 430 
damascenus 428, 45 1 
detipiens 427, 453 
delibutus 420 , 43 1 
dihaphus 438 
dilutus 428,451 
distans 428,451 
duru c mus 45 1 
elatior 421,432 
elegant ioides 44 1 
elegant ior 441 
evernius 450 
fasda tus 452 
flavifolius 426 
flavovirem 441 
j ragrans 425, 447 
julgens 44 1 
fulmineus 441 
gentilis 444, 896 
glaueopus 437 
griseoiuridus 420, 43 ! 
griseo v iolaceus 425,431 
haematocheUs 426, 449 
heliotropicus 430 
hemitrkhus 428 
hercymcus 446 
herpet icus 44 1 
hunt holdtensis 453 
immixtus 436 
impennis 423,450 
indsus 427,452 
infractus 435 
i ode s 420, 430 
s od to tdes 430 
laniger 451 
largus 434 
lotus 442 
lucorum 424,450 
lustratus 428 
luteoarmillatus 422, 

436 

magnivelatus 442 
matachius 425, 448 
m ary l andensis 455 
metarius 44 1 
michiganensis 422, 439 
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Coriinarius (cont. ) 
minitu opus 426, 450 
mon tanus 42 1 * 440 
mutijlum 43 1 
mut osus 429 
mukiformis 441 
mut ah i tis 437 
n igroc usp idat us 427 , 

452 

obtusus 452 
otiidentalis 437 
odorifer 422* 436 
oiivaeeopictus 453 
olympianus 43 V 
orellanus 427* 444, K96 
orit ha keus 42 1 * 44 1 
osmophorus 436 
pakat eus 427* 452 
paltidifotius 421,432 
pertomis 436 
phoeniceus 4 54 
ph olide us 4 24 * 428 * 

446 

pinetorum 428,451 
plumiger 424, 428, 450 
ponderosus 432 
prasinus 421 , 441 
pr hignus 428* 45 J 
psammocephaius 427* 

452 

psvudoarquaius 438 
pseudo bo låns 427 
pseudosalor 420* 430 
pulcheltus 42 3*453 
puniccus 455 
purpuraste ns 437 
pyriodorus 447 
rainkrensis 426 , 444 
raphanoides 453 
regatis 443 
ren ide tis 426 
rubit undulus 427 
rubripes 449 
ruj o-oli vat eus 421,441 
saior 430 
sanguineus 454 
saturninus 450 
standens 452 
seaurus 440 
semisanguineus 426. 

454 

sodagn itus 438 
sp. (unidehuJJed) 423* 

441 

specios iss imus 427, 444 
sp haer os porus 43 1 
s pie ndi dus 430 
squamulosus 445 
s tern matus 427, 452 


Cortinarius (cont.) 
sier tits 420 
sliilatitius 430 
s u bargen rat us 42 5 , 448 
suheuspidatus 452 
subjlexipes 423* 453 
subjoetidus 434 
jub/ju/cftri/b/faff 425* 
448 

s u hp urpur ostens 437 
jfa bpurpureoph y l lus 
422 

s ubpurpureus 424 , 450 
subtestaeeus 426, 449 
superbus 422 
thtersii 453 
tonus 423,450 
t ragan us 447 
t riform is 428* 45 1 
triutnphans 432 
trivialis 43 1 
turmalis 423 , 442 
426 

urat eus 427, 428 
ur6it as 424* 450 
vtmduzerertsis 432, 
433* 

var/mø/or 422, 442 
var lus 422* 442 
420, 443 

vellc op ia 422* 439 
verrut isporus 420, 443 
vibra filis 429 
violaceus 446 

421,441 

vc/vafuj 422* 444 
vvashingumensis 427, 
453 

wiebeae 44 3 
zafcu 454 
C ory tte 
jflrrøjrfw 877 
Coiy/i^ia 604 
Qurantiaca 608 
decolorans 608 
diaphana 608 
C raterellus 658 
taeruleofustvs 666 
eafyi ulus 65 9 * 668 
eant hare (lus 664 
einereus 665 
t omut'opioides 666* 
898* 

Jatlax 668 
foetidus 659 . 666 
odoratus 664 
sinuosus 659, 666 
Creolophus 

eirrhafus 6 1 2 


Crepidotm 405 
applanatus 405 . 406 
ealokpis 406 
c innahari nus 405 
crocophyllus 405 * 406 
fulvotometitosus 406 
fusisporus 406 
herbarum 405 
maeulans 406 
mollis 406 
\ ar iabil is 405*, 406 
versul I 4 s 406 

Crinipeilis 202 

t ampaneila 2 1 0 
pieeae 210 
stipitaria 210 
zonata 210 
Crucibutum 778 
laeve 779 
le v is 779 
parvulum 779 
vulgare 779 
Cryptoporus 584 
vo Iva tus 585 
Cudonia 872,893 
circinans 872*, 873 
grisea 87 3 
lutea 873,874 
momicola 873 
Cyathipodia 805 
C y at hus 778 
hele nae 780 
o lla 779.780 
pygmaeus 779* 780 
stertoreus 780 
striatus 779, 780 
Cyptotranm 
chrysopeplum 1 3 i 

Cysl oderma 1 98 
ambrosn J 99 
amianthinum 200 
t an hanas 199 
tinnabarinum 199, 200 
fallax 199 
granosum 1 99 
granuløsum J99. 200 
gruberianum 199, 200 

D 

Dacrymyces 
delt que sans 6/0, 674 
palmarus 670* 674 
Daedaka 586 
berkeleyi 587,588 
confragosa 589 
juniper ina 587,588 
mallis 596 
quenina 587 
unieolor 589 
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Daedaleopsis 586 
ambigua 587, 589 
cunfragosu 586**588 
Daidinia 878, 885 
concentrica 887 
grandis 887 
vernkosa 887 

Dasyscyphm 877 
Dat ron ta 59 2 
modis 595 
De last ha 855 
DenUnum 616 
alhidum 6 J 9 
aihomagnum 6J9 
npandum 618 
umbUicaium 6 J 7 , 6 1 9 
Dermmyhe 418 

(aiso sce Cortinarius) 
cinnamomea 453 
sanguinea 455 
Destuntzia 748 
fusca 750 
rubra 756 
saylorii 750 
j olstitmlis 750 
subborealis 750 
Dictyocephalos 71 1 
at te nuat us 713 
Dictyophora 766 
duptuata 768,771 
indusiata 767*, 776 
mukicotor 768* 771 
ruhrovolvata 171 
Diserne 797 
and tis 799 
apieutatuia 799 
teueoxantha 799 
maerospom 799 
oiympiana 799 
pehata 798 
Disciotis 784, 796 
WUftSØ 796 
Disciseda 696 

ater 698 
hrandegeei 698 
candida 698 
tuteoia 698 
podne i ta ta 698 
subterranea 698 
Dissoderma 
paradoxum 1 98 

E 

Eccilia 245 , 246 , 249 
Echinodontiu m 612 

tinuorium 613 
Elaphomyces 862 
granulat us 864 
muricatus 863 


Elaphomyces (cont) 
subviscidus 865 
vane gu fus 864 
lerrueusitm 864 
Elasmomyces 736 
cantphoram 739 
o dorat u. s 737, 738 
pi lasus 738 
ro set pc s 738 
russuioides 737, 738 
Elfvingia 577 
Elveia 805 
Endogone 844 
ladiftua 844 
Endoptychum 727 
agark oides 73 1 
ariionicum 732 
de pres sum 730 
En to/oma 238* 242* 
895*896 

(also set 

Leptonia, Nolanea) 
abortivum 242 
dypeatum 244 
ferrugmans 245 
grayartum 244 
liv tdum 243, 244 
madidum 243 
mdo rosum 244 
mttdum 242* 250 
pernitrosum 24 5 
pr unul oides 243, 244 
rhodopoiium 243 
sinutttum 244 
spvLuium 243*244 
s t riet ius 246 
trachysporum 242, 250 
vernu m 248 
xioiaceum 249 
Exidia 
alba 671*673 
glandut osa 672 
nudeata 670, 673 
recisa 671* 674 

F 

Favoius 
alveolar is 563 
Fayodia 1 5 1 
anthraeobia 1 66 
Fischerula 
suheautis 845 
Fistulina 553 
hepatiea 552*, 553 
palli da 554 
Flamtnula 407 
Flammulina 202 
velut ipes 220 
Floccularia 189, J94 


Fomes 574 

(aiso ste Fomitopsis, 

G anoder rrm, Phetlinus} 
annosus 579 
fomentarius 575, 58 1 
juniper inus 583 
offidnatis 580 
pinicola 579 
suhroseus 580 
Fomiiopsis 574 
cajanderi 580 
elfisiamts 579 
fmxinophiius 5 79 
offidnatis 579 
pinicola 578 
rosea 580 
Fulv (fomes 
jumper inus 583 
Funalia 
hispida 568 
trt)g(i 598 

Fus coho let inus 505 
ae rug mase ens 507 
glandulosus "506 
gr ise Hus 506* 507 
ochraeeoroseus 506 
pa/uster 506, 507 
serotinus 506, 507 
s inu&paultanus 506 
spectabilis 506. 507 
weaverae 506 

C 

Galera 399 
Gaierina 399 
aurumnalis 401, 892 
cedretorum 402 
i orne ipes 369 
heteroeystis 402 
hypnorum 402 
marginata 400,401 , 

892 

muiabi/is 395 
paiudosa 400,401 
semilanceata 402 
iibieyms 402 
triscopa 402 
venenam 400, 40! * 892 
G aler apsis 733 
angusticeps 735 
cucuttata 735 
palythehoides 735 
Galte Ha 
rufa 827 
Ganoderma 574 
ads persum 577 
annulahs 577 
app/anatutn 576 
brownii 571 
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Ganoderma (conL) 
curtisii 574,578 
europaeum 577 
lucidum 577 
oregonense 575,578 
(sugae 575,578 
Gasiroboletus 544 
amyloideus 544,545 
scabrosus 544 
s uhalpinus 545 
sut l lo ides 544, 545 
turbinatus 544 
xerocomoides 545 
Gastrocybe 733 
Uiteritia 474,733,735 
Gasirosporium 
simplex 696 
Gautieria 746 
eandida 747 
gautierioides 746 , 747 
graveolens 747 
momicola 747 
morchellif ormis 746, 
747 

parksiana 746,747 
pterospertna 746,747 
Geaster 699 
Geasirum 699 
arenarium 705 
bryantii 702 
campestre 701 , 705 
coronatum 702 
deiiealus 705 
drummondii 700 , 705 
fimbriatum 70 1 , 704 
Jlor i/orme 700 , 705 
fornicatwn 699*, 701 
indieum 703 
limbatum 700, 702, 
703* 

mammosum 700, 705 
minimum 700, 702 
nanum 700, 702 
pee tinat um 702 
plurios teum 70 1 , 704 
quadrifidum 700 , 702 
recolligens 705 
ru/escens 700, 702 
saccatum 703 
se hm ide lu 702 
ses sile 704 
smithii 702 
striatum 700, 702 
iriplex 703 
umbilkatum 705 
xerophilum 702 
Genabea 849 
cerebriformis 851 
fragilis 849,852 
spinospora 852 


Genea 849 
arenaria 851 
cerebriformis 852 
compacta 849, 850 
gardneri 850 
harknessii 850 
hispidula 85 1 
imermedia 851 
k raspede s toma 849 r 
851 

Geoglossum 866 
affine 867 
aheolatum 867 
difforme 867 
fallax 867 
glabrum 867 
gluiinosum 866 
intermedium 867 
mgritum 866,867 
simile 867 
Geopora 841,846 
arenkola 847, 935* 
areno sa 846, 847 
auramia 846,847 
elausa 846, 847 
eooperi 846 
harknessii 847 
longii 847 
magnam 847 
pellita 846, 847 
Geopyxis 

false sce Tarzetia) 
carb onaria 8 35 , 840 
vulcanalis 840 
Gerro nema 221 
Globifomes 
graveo lens 567 
G loeocan ihurellus 
purpurascens 660 
Gloeophyllum 586 
saepiarium 588 * , 590 
striatum 590 
trabeum 586, 590 
Gloeoporus 
aduslus 596 
dkhrous 552 
Glomus 844 
Gomphidius 481 
gluttnosus 482 
I argu s 482 
maculatus 482 
nigricam 482 
oregonensis 482 
roseus 483 
smithii 482, 483 
subrosem 483 
viscidus 486 
Gomphogaster 
ieueosarx 733 


Gomphus 658 
bonari 66 1 , 662 
c lava tus 661 
floccosus 66 1 , 895 
kauffmunii 660, 662 
ps eudoc la va t us 66 1 

Grifola 554 
f rondosa 564 
suiphurea 573 
umbeilata 556, 564*, 
565 

Guepiniopsis 
alpinus 674 
chrysocomus 674 
Gy nm omyces 742 
cinnamomeus 744 
ferrugmascens 743 , 744 
r ose o m ae ula ( us 742 , 
744 

socialis 743 
Gymnopilus 407, 895 
ae rug mos us 409 
heltulus 407,408 
/hvidellus 407,408 
fu l vosquam uiosus 407, 
410 

harmoge 409 
jttnonius 4t I 
liquiritiae 407, 408 
luteocarneus 407 p 408 
luieofolius 409 
parvisquamulosus 407, 
410 

penetrans 407, 408 
pulchrifolius 410 
punctifolius 407, 409 
sapmeus 408 
sp. (unidemifted) 408 
speetabilis 410 
subspectabilis 41 i 
lerresi ri s 407 , 408 
validipes 4 1 1 
ventricosus 4 1 ] 

Gy rodon 
lividus 490 
tnerul toldes 490 
G\ romitra 796,799, 
893 

ambi g ua 803 
brunma 800, 803 
cali/ornica 804 
caroliniana 800, 802 
eseutenm 801, 893 
fastigiata 80 1 , 803 
gigas 800 
in/ula 802,893 
korfii 80 J 
melaleuc oides 799 
moniana 80 1 
sphaerospora 800, 804 
underwoodii 803 
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G y rophragmium 121 
californicum 121 , 728 
te xe nsis 730 
Gyroporus 510 
tastaneus 510 
cyahescervt 510 
purpur mus 510 
subatbetlus 510 

TI 

Haenta tostereum 
sangumokntum 606 
Hapabpilus 
nidutans 568 
Hebeloma 463 , 895 , 
896 

alhidulum 465 
cntstuHniforme 464, 
466* 

fastibile 466 
hiemale 465 
insigne 465 
mesuphaeum 465 
sacckariotens 464 , 465 
sarwphyUum 463, 465 
sinapizam 465 
strophosum 463, 466 
sy hense 463 
Hetvefla 796 , 805,893 
(also scc Gyromiira ) 
atetabulum 807 
alhel la 807,8N*,8[2 
alhipes 8 1 3 
aira $13 
californka 804 
tompressa 81 1 
connivem 812 
corium 805,810 
cosiifera 806, 808 
crassitunkata 809 

c nspil 816 

i upulif ormis 806, 8 1 0 
etastica 813 
ephippium 807 , 814 
fusca 8 1 4 
grise oalba 806, 808 
infuia 803 
lactea 8 16 
tacunosa 8 1 5 
teucomelaena 808 
leueopm 812 
mae ro pus 810 
maeulata 814 
mitra 815 
monat hella 813 
pallidula 810 
pa fusiris 8 i 5 
pezizoides 807, 8 14 
phiionotis 815 
phfeb ophora 8 06, 8 1 6 


Helvella (cont) 
queletii 809 
soli tar ia 809 
s te vens ti 807,812 
subglab ra 807,814 
sukata 806, 815 
viliosa 805, 806, 810 
Hericium 611,613 

abietis 614 
americanum 614 
coralioides 614 
erinaceus 615 
Itu in ia tutn 615 
ramosum 615 
werrii 6 1 4 

Heterobasidiort 574 
annosum 575, 579 
Heteroporus 554 
b tennis 566 
Hirneola 

auriculafudae 675 
Hirschioporus 
abtetinus 593 
pargamenus 593 
Hohenbuehe lia 1 32 
anguxtatus 137 
atrocaerulea 133, 137 
geogenia 137 
mastrucarus 133, 137 
pe tal uide s 136 
Hunwria 
hemispherica 839 
Hydnangtum 744 
earneum 745 
roseum 745 
svede r s troem ii 745 
Hydnellum 622 
aurantiacum 626 
caeruleum 625 
i t nnplettipes 626 
t om rest ens 628 
cortigenum 626 
crueniunt 624 
cumulatum 628 
O anvpodium 623 , 625 
diaholum 627 
earlianum 626 
ferrugipes 625, 626 
geogenium 623 
rmrabile 624 
ruge Hum 623, 629 
peckii 627 
pinet koia 624, 627 
piperatum 624 
regium 623,625 
si ler opodium 623 
sirobkulatum 627 
spongiosipes 624 
mave olem 624 
subsuccosum 628 
zonatum 624, 628 


Hydnoboliies 855 
califonucus 857 
terebriformis 857 
Hydfiocystis 
talifornica 847 
Hydnop oly p o rus 
palmatus 555, 605 
Hy dnotrya 848 
cerebrijormis 848 , 849 
cubispora 848, 849 
ellipsospora 825 
mit hael is 849 
tuf asne i 848 , 849 
var Uf or mis 848 
yukonemis 849 
Hydnutry apsis 
compactus 845 
setcheHii 845 
Hydnum 611,616 
(also see Deniinum) 
cahatum 62 1 
crassum 62 1 
chstatum 617 
cyanel lu m 617,622 
fennicum 620 
fuligineo- violaceum 
617,622 
fumosum 6 1 8 
fusioindicum 62 1 * , 62 2 
imbricatum 619 
laevigatum 6 1 8, 62 1 
martiojlavum 621 
repandum 618 
rimoxum 618,620 
stabrosum 620 
stereosarcinon 6 1 8 
sublnc a rnat um 6 1 7, 
618,620 

Hygrocybe 103 
acuta 107,112 
acutoconiea 115 
albinella 105, 109 
atro-olivacea 1 1 2 
aurantiolutescens 1 16 
auramivs piendens 1 15 
taerulescens 1 1 2 
eoespitosa i 05 
c afy pir aefor m is 117 
cantharellus 106,113 
teracea 115 
chlorophana 106,115 
cif rin opatlida 1 1 5 
coetinea 114 
conita 116 
cuspidata 106, 116 
flavescens 115 
flavifotia 1 15 
fornicata 1 09 
laeta 107,119 
laetissima 106,115 
fanget 1 16 
march U 1 14 
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Hygrocybe (cont.) 
margina ta 112 
minima 113 
minutula 1 14 
mosen 1 l 3 
mgrescens I 1 7 
niitdn 106, i 15 
nitrata 1 1 2 
oUvaceoniger 1 1 7 
o vina l 1 2 
parvula 106, 115 
persiste n s J J 6 
psittacitia 1 1 8 
punken 114 
pura i 04 
purpureofolta 1 1 2 
reai 105, 1 14 
ruber 105 
s ingen 1 1 7 
sp i én d i ti is. vi ma 1 15 
squamulosa 1 13 
subaustralis 105, 109 
subminiata 106,113 
s uh minut ula 1 14 
lurunda 105, 1 13 
unguinosa 106,119 
virescens 1 18 
Hygropho raps is 476 
aurantiata 479 
o lidti 476, 480 
Hygrophorus 103 
(also see Canuff’O- 
phyllus, Hygrocybe J 
aeuwconicus 1 16 
agathosmus 128 
aibkastaneus 108, 125 
amarus 108, 124 
bakerensis 126 
bo real u 1 09 
brunneus 1 25 
calophylhts 129 
adyptraeformis 1 18 
camarophytlus 107, 129 
c apr eo lanus J OH, 124 
ehrysaspis 121 
ehry sodon 119 
cOecineus 1 14 
conicus 1 1 7 
cos sus 121 
discoideus 1 25 
eburneus 119 
erubeseem 108 , 124 
flavescens 1 É 5 
flavodiscus i 2 1 
fu ligine us 107, 127 
fuscoalh us 107,127 
gtioeyclus 120 
glut i uo sus 121 
goetzii 108. 125 
hypothejus 126 
inocybiformis 107, 128 
kauffmanii 108 


Hygrophorus (c o ni.) 

langei 1 1 6 
laurae 107, 125 
limadnus 127 
marginatus 113 
marianae 1 07 
marzuotus \ 29 
megasporus 127 
minimas 1 13 
montu ala 1 26 
mor ris ii 1 28 

nemoréus 108, i 1 1 
occidentalis 127,128 
odoratus 128 
olivaeeoalbus 1 27 
pacifieus 108, 126 
paludosus 107 
penanus 123 
perf umus 123 
persoonii 128 
piceae 105,120 
pondera tus 104, 123 
pra tensis J 1 0 
psittacinus 1 19 
pudorinus 124 
punkens 1 J4 
purpurasiens 124 
pusillus 1 10 
pustulatus J 28 
pyrophilus 1 26 
reeur vat us 112 
ro se tb rutinens 1 25 
russula J 23 
saxatilis 108, 125 
sordidus 1 22 
speciosux 1 26 
subalpinus 1 09* ,121 
s ubp ungens 125 
subsalmonius 1 07 
subviolaceus 1 12 
tennesseensis 125 
rephroleuius 128 
variicobr 107, 126 
ver na hs 1 25 

vmieotor 1 26 
whiteii 121 
Hymenochaete 

rubi gi nos a 606 
tabat ma 606 

Hymenogaster 748 
albellus 749 
albus 748, 749 
brunnest ens 749 
d tab olus 749 
gt l key ae 749 
luteus 749 
mcmurphyi 749 
parksii 748, 749. 750* 
py rif or mis 75 1 
ruber 750 
sub i ilae i nus 749 


Hymenogaster (coni.) 
subothrateus 749 
ut rk ulatus 748 , 749 
Hyphohma 36 1,381 
(also see Naematoloma) 
eapnoidcs 383 
disper sum 184 
fascieuiare 383 
incertum 363 
Hypomyces 878 , 882 
eervtnigenus 883, 884 
ehrysospermum 883 
hyalinus 883, 884 
lactifluotrum 884 
tu te ovirens 883,884 
transformans 883, 884 
Hypsizygus 
le ss ulatus 133 
Hysterangium 762 
aureum 763 
elathrcndes 763 
coriaceum 763 
crassirhaehis 763 
crassum 763 
dark er i 763 
fise heri 764 
fuscum 763,764 
occidentale 763 
separabile 763 
setthelUi 763 
V 7 - (unidentified) 763 
stokmiferum 763 

UK 

Ileodktyon 
iihahum 774 
fnocybe 455, 894 
agardhii 462 
albodisca 456,459 
bongardii 459 
eaesariata 457, 462 
calamistrata 462 
cøokei 457, 459 
corydalina 456,459 
fastigiata 456, 457 
flået utvsa 457, 462 
fuscodisCQ 456 
geophylla 460 
godeyi 459 
hirtella 459 
hystrix 457 , 462 
j urana 458 
lacera 457,462 
laet tor 456, 458 
lanatodisea 456, 459 
lanuginosa 461 
leueoblema 456 
leui omelaena 457 
litacina 46 1 
maeuiata 458 
mi x tilis 457,458 
na pipes 457 
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Inocybe (com.) 
oblectabilis 456*458 
obscurioides 46 i 
oiympiana 457 
picrosma 457 
pudiea 460 
pyriodora 459 
serotina 459 
smdonia 459 
sororia 457 
sp, (unidenrified) 457, 
462 

s uaveotens 45 6 , 459 
terrigena 457* 462 
inonotus 566 
ander so ni i 567 
arizonicus 569 
circinatus 570 
c ut k ula ris 569 
dryadem 567,569*570 
d ry op hi lus 569 
hispidus 569 
obliquus 567 
radiatus 569 
texanus 569 
to ment o sus 569 
Irpex 

lacteus 598 
modis 60 1 
Ischnoderma 573 
benzoinutn 573 
resin osum 573 
Uhyphallus 766 
Jafnea 

semitosta 834, 840 
Kuehneromyces 
mumbiiis 395 

L 

Laccaria 171 
at ta ua 172 
amethystea 1 73 
amethysteo- ucc iden falis 
173 

arrur kyst ina 172 
bicolor 172,173 
toccata 112 
ochropurpurea 172* 173 
ohiemis 1 72 
proxima 172 
sfriatula 1 72 
tor ft I is 172 
trukisata 172, 173 
Lacrymarta 366 
velut ina 366 
iMctarius 63* 64, 895 

affint s 66 
alla ni u 67 
alnicola 71 


Lat tar tus (cont.) 
alpinus 67*82 
aquifium 67 
argillaceifotius 63*, 76 
aspideoides 65, 76 
at robad ius 80 
atrovmdis 66, 70 
auranfiacus 79 
barros sit 65, 69 
eaespitosus 76 
calforniensis 75 
camphoratus 81 
cascade nsis 75 
chelidonium 65, 69 
chrysorheus 65* 74 
cinereus 11 
t ircellat us 67,77 
cocosiolens bl , 79 
controversus 70 
corrugis 66, 78 
etaeeus 65, 75 
deceptivus 66,71 
defiaosus 68 
fallax 11 
fragilis 8U 
fuligineltus 78 
fum osus 78 
gerardii 78 
glutigriseus 77 
gtyciosmm 66 
griseus 67 
heb^us 67 
hemieyanvus 69 
hepaticm 80, 82 
herpetieus 82 
hygr ophor oides 67, 78 
hysgmus 80 
indigo 69 
insulsus 72 
ka uff ’nanii bl , 77 
lignyotus 65, 78 
iusulentus 79 
lute olus 66, 78 
mac u la tipes 75 
maculatus 75 
manzanitae 67, 80 
mueidus 77 
necafor 70 
ncuhoffu 1 \ 
occidentalis 67 
oculatus 67* 82 
olivaceo umbrin us 70 
olympianus 66, 72 
palle stens 65, 75 
pailidiolivQceus 66 
paradoxus 65, 69 
payet tensis 66,72 
peckii bl 
piperatus 11 
psammitola 66, 72, 73 


Lactarius (cont.) 
p se ud o de i eptivus 1 1 
pseudodelieiosus 68 
pseudomucidus 11 
pube stens 4 1 * , 7 3 
representa nem IS 
resimus 65, 74 
nparius 80 
ruhnheteus 68 
ruf ulus 82 
rufus 79 
salmoneus 65, 68 
sanguifluus 69 
scrobiculatm 73 
so r didus 70 
speciosus 76 
suhdulcis 82 
s uh flå m me us 79 
subpalustris 75 
subplinthogalus 66 
subpurpureus 65 , 69 
subserifluus 67, 82 
subsi riatus 79 
subvellereus 66, 7 \ 
suhvernalis 66 
sub vil to sus 66,73 
s uh vise id us 8(1 
thejogalus 67,82 
thiersii 82 
thyinøs 68 
tomen tu so-marginat us 
71 

tor min usus 73 
trivia tis 77 
uvidus 75,897* 
vie tus 76 

vinaceorufescens 74 
votemus 78, 79* 
xanthugalactus 75 
yazooensis 66, 72 
zonarius 72 
Laetiporus 572 
persicinus 573 
sulphuteus 57 2 , 895* 
896 

Lamprospora 839 
Lange rmannia 
gigan fea 683 
La ri cif ome s 
officinalis 580 
Laternea 
columnata 773 
triscapa 773 
Laxitextum 
bicolor 607 
536 

aeneum 540 
ataskanum 541 
albellum 537, 542 
or huncola 539 
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Leccinwn (con!,) 
arctosmphyios 540 
armeniacum 538 , 540 
attostipiiat um 538,54] 
ourantiac um 53 7 1 539 
541 

+i aurantioscaber Jh 538, 
539 

brttnneum 538, 540 
talif irmcLim 537, 542 
chromapes 534 
cinnamomewn 538 
davatum 538 
tonstans 538, 540 
tretaceum 542 
crocipodium 539 
discnlor 537, 539, 541 
fallax 539,541 
fibrillo sum 538, 540 
griseonigrum 538, 54! 
griåeutn 538 T 542 
hobpus 537, 542 
idahoensis 540 
incarnatwn 538 
insigne 540 
largentii 540 
manztmitae 539 
monwnum 538,54! 
ponderosum 5 38 , 540 
potte ri 538 
roseofraeta 542 
ro tundif oliae 542 
rufes een t oides 537 
rugosiceps 539 
seahrum 54 1 
snellii 538,541 
j u balpin um 539 , 54 1 
testoce oscabrum 538 , 
54! 

vulpitntm 538 
Lemar ia 645 
by ssiseda 644 , 646 * 649 
pinicoia 646, 649 
Len tinet lus 141 
coehleatus 142 
c rinit is i 33 
flabellifcrm is 144 
mon tanus 144 
omphaiodes 1 42 
ursinus 144 
vulpmus \ 44 
Lentinus 141 
detonsus 1 4 ! 
edodes 31*. 141 
kauffmami 142 
iepideus 142 
ponderosus 43*, 142*, 
143 

sulcatus 142 
tig ri nus 1 41 


Lenzites 586 

(also see Gloeophyilum) 
hetuima 589 
saepiaria 590 
Leotia 872 
albiceps 873 
atrovirtns 873, 875 
chlorocephala 875 
lubrica 874 
vise osa 874 
Lepiota 293 
aculesqua mosa 294 , 

303 

amemam 301 
aspe ru la 294, 303 
atrodisca 304 
badhamii 30 1 
barssii 303 
birnbaumu 302 
brebissonii 302 
hreviramus 302 
brunnescens 305 
bueknailii 295 
castanea 307,892 
castaneidtsca 307 
cepaes tipes 301 
dypeobria 309 
eivpe o la noide s 3 1 0 
cortinarius 309 
c ristat a 306 
decorata 307 
eriophora 303 
excoriata 303 
felina 295,309 
flammeatineta 304 
flavestens 302 
fragilissimus 302 
giatf elten 306 
helve eda 309,892 
hi spida 303 
humei 294 
j osse rand it 308, 892 
le uc ot hites 300 
Uladnogran uiosa 294 
longistriatus 302 
iulea 302 

htteophyila 29 5, 302 
mofybdites 297 
morgani 297 
naucina 299, 896 
na uein oides 300 
prøiera 298 
pulcherrima 29 ] 
rachodes 297, 896 
r hao o de s 298 
roseat i neta 305 
romfolia 295, 305 
roseili vida 29 5 , 306 , 307 
rubroiineta 305 
sanguifJua 295 


Lepiota (cont.) 
scabrivetata 303 
seminuda 306* , 307 
sequoiarum 307 
sistrata 307 
spp. ( unident t/ied ) 294, 
305,307 

subincamaia 309 
Und orm 295,301 
"tomentodisca " 307 
ventriosospora 3 10 
Lepista 148 

(also see Clitocybe) 
inversa 157 
i ri na ! 55 
tiuda 153*, 1 54 
saeva 154 
sp (u nidentifiedj 1 54 
tarda 1 52 

Leptoglossum i 32 
Leptonia 248 
asprella 252 
carnea 250 
eonvexa 250 
corvina 251 
c upr es sa 252 
tyanea 249, 250 
tyaneonita 250 
de c olorans 25 1 
diversa 251 
exalhida 249, 252 
fuligineo-margmata 
249, 252 
gracilipes 252 
incana 249 
jubata 246 
nigra 249, 252 
nigrovtolacea 250 
ve tidental is 249, 250 
parva 251 
porphyrophaea 249 
rer ta ngu fa 251 
rosea 249 
s er i ce lia 253 
ser r ula t a 249, 252 
undulatella 249, 252 
vinaceobrurmea 252 
violaceonigra 250 
zanthophyUa 249, 25 1 
Leptopodia 805 
Leucoagaricus 293 
{also see Lepiota ) 
na ucinus 300 
proeerus 298 
rachodes 298 
Leucot oprinus 293 , 
302 

(also see Lepiota ) 
birnbaumii 302 
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Le uiotoprinm (cn n t , ) 
brebissonit 302 
brexiramus 302 
cepaestipes 302 
flave seens 302 
jragilissimus 302 
lilacinog ranul osus 294 
longistriatus 302 
luteus 3U2 
Leycogaster 759 
carolinianus 760 
odoratus 760 
rubeseens 760 
LeucopaxilhiS J 66 
albissimus 166*, 167 
amarus 168, 9IK* 
candidtis 1 59 
gemianeus 168 
gigantens \ 59 
late råhus 1 68 
paradoxus \ 68 
sepientrtonalis 1 59 
tricalor 1 67 
Lem ophleps 1 59 
magnata 760 
spinospora 760 
Leucoseypha 
rutilam 837 
Limacella 262 , 29 1 
gftoderma 29 1 
glischra 291,292 
guttata 291 
illinita 292 
kauff manil 29 1 , 292 
len tic ula ris 291 
rosekmttea 291,292 
solidipes 291.292 
Longia 
t exe ns is 730 
Longula 727 
te xe nsis 729 
Lyeoperdon bil * , 690 
ament anum 69 L 1 694 
vandidum 695 
coloraium 698 
curtisii 695, 696 
echinatum 694 
foetidum 692 
gem mat urn 694 
hiemale 696 
marginatum 694 
molle 694 
museorum 694 
net tya nu 691,695 
nig resiens 693 
peckii 691,694 
pedheflatum 692 
periatum 693 
ptdcherrimum 694 


Lyeoperdon (cont.) 
pusillum 698 
py rifarme 691 
rimulatum 694 
subincarrmtum 690 
umbrmum 691 , 694 
LyophyUum 1 73 
stratum 166, 174 
carneum 1 76 
connatum i 75 
decastes 174, 898* 
infumaturn 1 76 
hricatum 1 75 
montanutn 46* , 1 75 
palustre 1 74 
ranetdum 1 74 
se mi tale 174, 176 
sp, { unidentified ) 175 

Ly sums 772 
borealis 778 
cmciatus 111 
gardneri 778 
mokusin 776 
penph rag m o ide j 776 

M 

Macowanites 736 
alpin us 738 
amerieanus 737 
chhrtnosmus 737, 738 
indtalens 737,738 
luteolw 737,738 
mag nus 737, 738 
roseipes 738 
S ubo li vaceus 738 
subrosaceus 738 
Macrocysiidia 
cucumis 13 I 
Macrolepiota 293 
(alsosce Lepiota) 
proiera 298 
ra eh ode s 298 
Maeropodia 805 
Macroscyphm 805 
Macro typhula 634 
fisiulosa 635,637 
juncea 636 
M arasnuellus 202 
albuscorticis 206 
candidus 206 
nigripes 203,206 
Marasmius 201 
albogriseus 204, 209 
alliaceus 208 
androsaceus 208 
belltpes 210 
borealis 210 
candidus 206 
capillaris 208 
cohaerens 204 


Marasm ius ( co n L) 
eopelandi 207 
deler tans 203 , 206 
epiphytlus 206 
fuctidus 203 
ful voferrugmeus 2 1 0 
fuse op urpure us 2 1 4 
haema tocephalus 2 1 0 
ioeephalus 202 
magnisporus 206 
nigrodiscus 205,209 
olidus 208 
oreades 7*, 208 
pallido t e phalus 208 
p lura f ulus 209 
prasiosmus 208 
quercophyllus 206 
rotula 203, 206 
scorodonius 202,208 
siccus 204,210 
sp. ( unidentified ) 206 
stric tipes 205, 209 
t huj i nu s 208 
umbilicatus 203 
urens 213 
Martellia 742 
boozeri 743 
brurmeseens 743 
califarnica 743 
eremea 742, 743 
eUipsospora 743 
fallax 743 
fuetens 743 
parksii 743 
Meianogaster 756 
ambiguus 759 
euryspermus 758 
intermedius 759 
macrocarpus 759 
parksii 758, 759 
variegatus 757 * , 759 
Melanoleuca 169 
albo/la vi da 169 
brevipes 170 
rogna fa 170 
evenosa 171,897* 
grarmnicola 169, 170 
lewisii 1 69 
melaleue a 1 69 
poliole uca 1 70 
subalpi na 1 7 1 
vulgarts 1 70 
M elart op hyl lunt 
echinatum 317 
Melanotm 
tex tilis 405 
Melastiza 
chateri 834,839 
Meripilus 
giganteus 555,565 
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Merutius 

imarnatus 605 , 611 
tretneUosus 605, 610*, 61 1 
M ic racollyb in 202 1 2 1 2 
Mie roglossum 868 
atropurpureum 867 , 

869 

jumosum 867 
olivaceum 867, 869 T 870 
rufum 871 
vinde 870 
Micrompkale 202 
arb uticala 202 , 208 
foetidum 203 

p ene! rans 208 

sequoiae 204, 208 
Microporeihis 
dealbatus 563 
obovaius 563 

Mierost oma 
floccosa 835, 836 
pro tot ta 835, 836 
Mitr ophor a 
semilibera 792 
Mit rula 868 
abiet is 870 
horeaiis 870 
eiegms 869, 870 
gracilis 870 
irreguiaris 87 f 
iunulatt isp ora 8 70 
pahidosa 870 
MoUisia 877 
Montagrtea 727 
arenar tus 727 
Morchelia 784 , 785 
angusticeps 791 
conica 791 

crassipes 787, 788, 792+ 
de i ic tosa 788*, 789 
data 31*, 786*. 790 
959* 

esvulema 787 
hybrida 792 
semilibera 791 
yp (unideruified) 787, 

789 

Mor gane lla 690 
submearnaia 690 
Mucilopilm 
conieus 533 
Mucronoporus 
tomentpsm 570 
Multidavula 634 
mutida 636 
ver nal is 636 
Mutmus 766 

hovinus 771 
c aru nus 771 
curtmi 771 
etegans 768, 771 


Mycena 224 
abram si t 235 
aticula 228 
adonis 228 
albiduia 221 
alcalina 234 
amah Uissima 2 26, 2 28 

amiet ti 226,231 
at roalb oides 226, 233, 
235 

auramiomargina ta 
225, 228 

capiUaripes 229 
capdlarts 227 
ei trino margina ta 225, 
229 

clavicularis 237 
elavutaris 227,229* 
corticoia 225, 227 
delicatella 221 
etegans 229 
etegantuia 226, 230 
e pip te ry gia 237 
epipterygioides 237 
fibula 22 1 
fiiopes 235 
galene ula ta 235 
galopus 232 
griseoviridis 225 , 237 
haematopus 231 
ignobiUs 227 
inelinata 235 
lod io lens 234 
jumieota 221 
laevigata 234 
lati/olia 235 
teaiana 225, 236 
ieptocephala 226, 234 
iilacifoiia 236,237* 
luteopallem 226, 228 
mnculata 235, 236* 
madron icota 225,227 
metaia 234 
monticola 228 
murma 234 
occidentalis 226, 234 
olivaceob runnea 229 
oregonensis 228 
osmundicola 227 
o verbo i t sii 226, 234 
parabolka 234 
pauii lamella ta 227 
pe ham lurus 226,231 
pseudotenax 235 
pura 230 
purpureofusca 229 
rondo 237 
roselta 226, 229 
rubromarginata 230 
rugulosueps 235 
ru ti lånt ifo rm is 23 1 
sa ngut nole nid 232 
scabripes 233 


Mycena (cont.) 
scirigm nole nid 232 
scabripes 233 
spp. { unidcntijied) 204, 
209, 226 
stannea 23 S 
st robiti n oides 228 
s ty lo båte s 227 
subeaeruha 226, 23 1 
subtil na 233 
suhsangumoienta 225, 
232 

tenax 237 
renerrima 221 
vi se osa 237 
vi tilis 236 
vulgaris 225, 237 
Mycenastrum 680 
eorium 689 
Mycohvis 
sieeigleba 74 1 
Mycorraphium 
adustum 612 
Myriosderotinia 87 7 
Myriostoma 699 
coliforme 704 
Myrmecocystts 
cerebriformis 852 
Myxomphalia 149 
tnauto 165 

N 

Naematoloma 381 
aurdniiat a 382 
capnoides 383 
dispersum 383 , 384 

ekmgatum 384 
ericaeum 384 
fasciculare 382, 896 
myosotis 384 
o hvaceotincium 384 
pdytnclu 384 
radicosum 383 
s quo lide Hum 384 
sub la teritium 38 1 , 38 2 
sub\iride 383 
udum 384 
Nannfeld tie Ua 
aggregata 828 

Na ut oria 399 

semiorhieularts 469 
vinieolor 404 
Neohulgaria 
pura 875, 877 
NeocudonieUa 
oibkeps 873 
Neogyr omitra 

gigas 801 
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Neolecta 868 

irre gu lur is 871 
vitellina 87 i 
A r eosec otium 121 
macrospontm 732 
Neoitiella 
rutitans 837 
Neøurnula 
pouchetii 827 
Niduta 778 
candida 780 
n neo tomerit osa 1 79 , 
781 

Nidularia 778 
J areta 779 
puhinata 779 
Nivatogastrium 733 
nuhigenum 735 
wrightii 736 
Nolanea 245 
euneata 248 
edulis 247 
frue tuf ragrans 245, 
248 

hirtipes 246,247 
holoconiota 248 
ic terina 245, 248 
mammosa 248 
murraii 245 
papd tal a 248 
salmonea 24 5 
seticea 246 
staurospora 246 # 247, 
248 

stricta 246 
verna 247 
Nyctalis 200 

O 

Qc ta via ni na 7 44 
asterosper ma 745 
macrospora 746 
papyraieu 746 
rqgmu 746 
Omphalia 221 

15 i 

as/f rosporus J 66 
J66 

Omphaima 221 
chtorocyanea 1 62 
chrysophylta 22 1 
166 

er ice torum 223 
fihuia 22 1 

iv/fl 1 62 

/nufrømorrø 223 
tuteicalor 221 , 223 
postii 223 
pyxidam 223 

s/rombot/rø 22 1 

223 

H'ynnKre 162, 22 J 


Omphaiotus 146, 894, 
896 

iitudens 1 48 
olearius 147, 148 
olivascens 147 
Onnia 

tomentosa 570 
Osmoporus 
odoratus 586, 590 
Osteina 
obducta 555 
ossea 555 
Otidea 831 
ahiet ina 832 
afutacea 832,833* 
auricuta 832 
bufonia 832 
canthareda 832, 833 
concirma 832,833 
grandis 832 
teporim 832,833 
onotica 832 
rainierensis 832 
smithit 832 
Oudemamiella 202 
longipes 220 
plutyphylk i 1 46 
radicata 218*, 219 
Oxyporm 

nobitissimus 549, 575 
populinus 575 

P 

Pachyetla 818,822 
babingtonii 819,822 
clypeata 819,822 
Pachyphloeus 855 
citrinus 856 
conglomemtus 857 
meianoxamhus 855, 
857 

virestens 857 
Panaeolus 353, 895 
aeuminatus 354, 357, 
360 

cambodginensis 358 
lampanulutus 356 
castaneif oli us 360 
cyaneseens 358, 895 
fimicola 354,357 
foenisecii 360 
papilionaceus 357 
phaiaenarum 355 
retirugis 354, 357 
rickenii 357 
se mio vatus 355 , 3 57* 
separ a tus 355, 357* 
sepuhhralis 355 


Panaeo lus (co nt ) 
solidipes 355 
sphmvtrinus 357 
subbatteatus 358, 895 
iropicalis 358 
Panel lus \ 32 
tonginquus 1 33 
mitis 132 
nidutans 141 
ringens 1 32 
serotinus 137 
stiptiem 138 
Pattus 1 32 
conchatus 138 
criniiis 133 
dryinus 1 36 
uperculatm 132 
rud is 139 
st ngo sus 140 
tor ut osus 138 
PaxiUm 476 
atrotomentosus 478 
in votuius 4 1 * , 4 77 , 89 6 
panuoides 476 
verna tis 478 
Paxina 805 

acetahuium 807 
leucomeltis 809 
recurvum 799 
Penicitlium 782 
Peniophora 604 
giganten 607 
Peretmiporia 
subaeida 603 
Peziza 818 

{also sec Pachyetla, 
Pticaria t Geøpyxis, 
Tarzetta ) 

ammophiia 819, 826 
hadia 819,821 
badioi o n/usa 82 1 , 8 22 
brunneoatra 820 
cerea 82 1 
domiciliana 822 
eihinospora 821 
ellipso spors 822*, 825 
emiteiu 822 
fimeti 823 
gautierioides 825 
melaleui oides 799 
petersii 82 1 
praetervisa 824 
proteana 824 
pustulata 821 
re panda 821 
sp. ( uruden tified ) 822*, 

824 

stuntzii 825 
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Peziza (cont.) 
sutcosa 319,821 
sy hest ris 8 20* , 82 1 
varia 822 
venosa 796 
veskulosa 823 
violacea 824 
Phaeobulgaria 
inquinans 876 
Phaeocollybia 413 
attenuata 414,415 
Californien 415 
christianae 416 
deceptiva 4 14* 415 
dis si Uens 415 
fallax 413*414 
festiva 413*414 
gregaria 4 1 4, 4 1 5 
jennyae 416 
kaujfmanii 416 
la terari us 414*415 
lilacifolia 414*415 
olivacea 414 
oregonensis 4 1 6 
piceae 4 1 5 
pseudofesuvQ 413,414 
radicata 414*416 
rufipes 416 
seatesiae 414,415 
similis 414,415 
sipei 4 1 6 
spadkea 414*416 
Phaeolepioia 4t 1 
aurea 412 
Phaeolus 566 
alboluteus 571 
fibrillosus 567*572 
schwemitzii 570 
Phaeomarasmius 
confragosus 404 
erinaceellus 386 
P haltogasler 762 
saccatus 762, 764 
Phallus 766 
hadriani 769*. 770 
imperialis 770 
impudicus 768 
i os mus 770 
raveneld 768* 770 
rubkundus 768, 770 
Phellmus 574 

chrysoloma 583 
everhartii 575, 582, 
583* 

ferreus 575,582 
ferruginosus 575*582 
gdvus 582 
ig manus 581 
laevigatus 575,581 


Phellmus (cont.) 
nigrolimitmus 583 
pint 582 

pomaceus 575*581 
rimosus 575*582 
ro b in t ae 582 
robust us 575 * 582 * 583 
taxodii 583 
texanus 583 
to rulo sus 583 
tremulae 58 1 
Phellodon 622 

atraius 629 
confluens 624, 628 
melakueus 623* 629 
ruger 623* 629 
tomen tosus 628 
Phellorina 715 
inquirxans 723 
strobilina 723 
Phillips ut 836 
Phlebia 

merismoides 610 
radiaia 610 
Phlegmacium 4 1 8 
Phlogiotis 
hehelloides 672 
Pholiota 384 
abietis 39 1 
adiposG 39 1 
albue la la 380* 387 
albot ren ula ta 39 2 
alnu ola 388 
as i raga U na 387 
aurea 4 1 3 
aurhella 390 
ciuhvelfotdes 39 1 
brunnesi em 393 
caperaia 412 
carbonaria 385* 394 
confragosa 404 
connata 391 
decorata 387 * 393 
destruens 395 
elonga tipes 384* 387 
ertnaceelh 386 
ferruginea 393 

Jerrugtne o- lu tesoens 

393 

fibrillosipes 388 
fdamen losa 39 1 
/ lammans 39 1 
flavida 388 
fulvosquamosa 381 
fuhozonata 394 
graveolens 394 
hiemahs 39 1 
highlandensis 385, 394 
lenla 387,393 
Umonella 391 


Pholiota (conl.) 
lubnta 392 
malk ula 388 
multi/olia 386,388 
mulabilis 395 
myosolis 384, 387 
polythrua 387 
praecox 469 
proli xa 388 
seamba 387, 394 
sp. (unidentifted) 385 
spe (tab il is 4 1 1 
spinuiifera 388 
spumosa 394 
squarrosa 389 
squarroso-adiposa 391 
squarrosvides 385* * 
386,390 

suhangularis 394 
subi ærulea 380,385 
sublubrtca 393 
subochraiea 388 
terrestris 389 
ve lag lut in osa 387 * 39 3 
xermiflua 470 
vemalis 387*396 
Phoiiottna 
fdans 472 
Phylloporus 476 
arenicota 480 
rhodoxamhus 480 
Phylloiopsis 132 
nidulans 140 
Physalacria 
i nflattx 548 
Picoa 852 
carthusiana 854 
Piersonia 
alveolata 858 
bispora 858 
Pipwporus 584 
betulinus 584 
Piso li (hus 711 
arenarms 7 1 3 
arrhizus 7 1 3 
tmc torfus 712 
Pithya 

cupressina 836 
vutgaris 834, 836 
Plectania 826 
coccmea 836 
hiemalis 836 
mekiena 827,831 
melasioma 829 
milleri 830 
nannfeldtu 830 
nigrella 830 
Pleurocybella 
porrigem 1 36 


GENUS AND SPECIES INDEX 


953 


Pleuroiellus 
porrigem 1 36 
Pie urolus 132 
(al$o see Hoben- 
buehelm) 

candidissimus 1 32 
cohmbinus 134 
e ornueopiae 1 34 
cortkatus 1 36 
dryinus 135*, 136 
elongatipes 133 
ligna tilis 1 36 
ostreatus 133*, 134 
petaloides 137 
porngens 135 
sajor-cajou 1 34 
sapidus 1 34 
ulmarius 1 33 

Ptkaria 818 
car bona ria 820 
endocarpoides 820 
teiocarpa B2G 
trachycarpa 820 
Piicaluropsis 
erispa 591 
Pluteolus 
ateuriatus 475 
callisteus 475 
Pluteus 253, 254 
admirabOis 254, 257 
atrkapillus 256 
ntromargim tus 254 , 

256 

aurantiorugosus 254, 

257 

califormcus 258 
cervinus 255 
chrysvphaeus 258 
coccineus 257 
eyanopus 254 . 258 , 895 
flavofutiginem 258 
granatens 258 
ieoninus 254, 257 
longistrwtus 257 
lutescens 257 
magnus 256 
nanus 257 
peilitus 254,256 
petasatus 255 
sakcmm 254, 258, 895 
seticeps 258 
Podaxis 715,725 
argentinus 726 
tengii 726 
mic rospor us 726 
pist ilter is 7 24 1 725 
Podostroma 879 
alutaceurn 879 


Polyozellus 658 

multiplex 668 

Polypilus 
f rondosus 565 
Polyporus 554 

(also see Alba irellus, 
Mertpdus, Os te i na, 
Ischnoderma, etc.) 
an utenus 563 
badius 42*, 562 
be tu linu s 585 
b tennis 566 
bruma lis 555, 563 
det urrens 561 
e lega ns 562 
fagkote 562 
f rondosus 565 
hinus 560,561* 
len tus 562 
mcmurphyi 561 
mela nopus 563 
mori 555,563 
mylittae 564 
picipes 562 
radicatus 556, 564 
squamosus 556, 561 
sulphureus 573 
tuberasier 563 
um belte tus 565 
vanus 563 
versicolør 594 
Polysaccum 
pisocarpium 713 
Poly siic tus 
i amen tosus 570 
versicolor 594 
Paria 602 
foras 604 
corticote 603 
inerassata 603 
se qu orne 603 
602 

vad tentu 603 
xantha 603 
Porodisculus 
pendulus 552 
Porortidulus 
conchtfér 552 
Porphyretlus 
pseudoscaber 534 
Pouzarella 238, 239 
Proiogautieria 
luwa 74 1 
substrteta 741 
Psoiliota 3 10 
Psaihyra 36 i 
Psaihyrella 361 
ammophite 36 1 
atrofalia 365 


Psaihyrella (co nt . ) 
atrofolia 365 
bipellis 362 
candolleana 363 
canoceps 366 
carbomeote 366 
eirceltetipes 364 
conissan s 362, 364 
conopilea 365 
elwhaensis 365 
epimyces 36 1 
fuseofolia 364 
gr a c il is 365 
hydrophite 364 
hymenocephate 363 
incerta 363 
kauffmanii 362 
teeryrmbunda 366 
longipes 364 
longistriam 362 
m at ute ta 366 
muliipedata 36 1 , 364 
sp, iun ideru ified) 362, 
366 

spadieea 362, 364 
stercoraria 362 
sublateritia 362, 364 
subnuda 365 
uliginico te 362 1 363* 
velutina 366 
Pseud oba Jsamia 
alba 853 
magnata 853 
nigrens 853 
Pseudocolus 112 
fmiformis 772,776, 
777* 

javanicus 776 
sch ellenhe rgiae 776 
Pseudocoprirtus 
disse mina tus 353 
impatiens 353 
Pse udoc ra terellus 
pseudoetevaius 661 
sinuosus 666 
Pseud ofist uli na 
radicaiQ 554 
Pse udohydnum 
getetinosum 671 
Pse udopithyella 

minise ula 836 
Pseudoplectartia 
melaena 83 1 
mgrella 830 

Psilocybe 367 , 368, 895 
angustispora 370 
atrobrunnea 369 
baeocystis 372, 895 
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Psilocybe (cont.) 
caerulescens 369 , 374, 
895 

caerutipes 369, 373 
caiifvrmca 369 
ca siane Ha 369 
coprophila 370 
cornetpes 369 
cubensis 373, 895 
cya nescens 371,895 
merdaria 369, 370 
mexicana 373 
moniana 369 
pelitculosa 369,371 
semilanceata 370, 895 

si Iva tica 37 1 

squamosa 381 
strictipes 372 
stunt zii 372 
tampanensis 374 
umhonatescens 376 
Pier uh 63 1 
Ptychoverpa 
bohemica 794 
Puhherricium 
eaeruleum 605 
Pulveroboletus 509 
aur i p orus 509 
henne hr y sus 509 
ravene lit 509 
Pulvin uh 
archeri 838 
carbomria 838 
Punctuhria 
s t rigoso- zonata 610 
Pustularia 840 
Pycrto pore Hus 572 
Pycrtoporm 592 
cinnabarin us 597 
sanguineus 597 
Pyrofomes 
iuniperinus 583 
Pyronema 
omphaitnies 835,838 

qk 

Quekiia 715 
nu r ab His 722 
Radiigera 760 
atrogleba 761 
fuscogleba 761,762 
mylorii 76 1 , 762 
Radulurn 
orbiculare 610 

Ramaria 645, 890* 
abieiina 650 
ae ris 646, 649 


Ramaria (cont.) 

acrisiccescens <>48, 

651 

amyhidea 646 
apic ula ta 646 , 649 
araiospora 655 
a ura ntitsic cesce n s 
647,652 
aurea 648,652 
bof ry lis 656 
h ot ryf oides 648,656 
bnmnea 654 
cacao 646 
cariilaginea 648 , 655 
cauliflorif jrmis 648 
cedre torum 65 1 
ceterh irescens 646 
claviramuiata 647 
conjunctipes 647 
cyanetgranosa 647, 
654, 655 

c ysti diophora 647,653 
fennica 650 
flaccida 649 
/lava 652,653 
/Javige la tin osa 648 , 
655 

fla vobrunnescens 
647, 652 

formosa 654, 896 
fumigaia 651 
f umo siave Uanea 65 \ 
gelatimaurantia 648 , 

655 

gelatinosa 655 
gracilis 649 
grandis 647 
invalii 649 
tar gen di 64 7 , 65 4 
teptof armosa 654 
tongispora 654 
mm uhupes 647, 654 
magntpe s 648 , 652 
murrillii 649 
myceliosa 649 
oh tusissima 647 
o ch race o virens 650 
pusilla 649 
rasilispora 652 
rubelta 649 
rubiginosa 653 
rubribrimnescens 
647,654 

ruhricarnaia 654 
rubrievanescens 648, 

656 

rubn per mane ns 656 
s andaracina 647, 648, 
655 

sanguinea 653 


Rantaria (cont.) 
secunda 656 
strasseri 648,656 
stricta 631*, 648 
stunt zii 647, 655 
subb otrytis 64 7 , 655 
sueaca 649 
sy nap top oda 647 , 653 
testaceoflava 647 , 654 
velocimulans 646 
vino s imaeuia ns 648 , 

653 

Ramariopsis 640 
californica 643 
kunzei 643 
pulchella 641 
Resupimtm 
appiicalus 1 32 
Rhtzina 
inflata 797 
unduiata 797 
Rhizopogon 753 
amyloideus 756 
atro vioiaceus 754 
cokeri 754, 755 
colossus 756 
cuuchii 7 54 
diplophhteus 758 
ellenae 755 
e vadens 754 
idahoensis 756 
maculatus 754, 755 
occtdenialis 754 
o chra ce o rub ens 740* , 

755 

pttrksii 754, 756 
pin} onensis 754,755 
roseolus 754 
rubes tens 754 
snuthis 754 
subaustralis 754 
Slibe aerule stens 7 54, 

756 

subsalmomus 754 
sur co sus 754 
t runeat us 755 
vinholor 754 
Rhodocollybia 202 
buty racea 216 
macuiaw 217 
Rhodocybe 240 
aurekysiidiata 24 1 
t ae la la 240, 241 
mundula 240, 241 
mteUina 240, 24 1 
nuciolens 241 
roseia a ellanea 24 1 
RhodopaxiUwi 
nudus 1 54 
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Rhodophydus 238 
(also sec Entoloma, 
Lepwnia , No låne a) 
sericellus 253 
siriaior 246 
Rhodotus 
palmaius 1 30 
Rhopa togas ter 
trans versar i um 7 24 
Rickenelb 

ftbula 221 

Ripart ites 1 50 
trieholoma 1 50 
Rozites 411 
cape rata 412 
Russula 63 , 83 * 896 

ab ictt na 10 i 
adusta 85,91 
aerugmea 95 
alac huarm 96 
albdla 96 
albida 96 
albidula 96 
albonigra 89 
alutaeea 102 
amoenolem 94 
anomala 96 
aquosa 99 
at ram 89 
atro pur purea 85 
bicolor 86 
bre vipes 87 
brunneola 87, 94 
caerulea 101 
easeadensis 85,88 
ce ro le ns 94 
chamaeleorttitia 101 
elarv flava 92 
compacta 85,91 
crassotuni ea ta 86, 97 
cremoricolor 97 
crenuiata 97 
e rusi osa 86, 95 
eyanoxantha 94, 897* 
decolorans 91 
delten £8 
densifolia 90 
dissimulans 85, 90 
emetiea 97 


j lava 92 
fvetens 93 
foetemula 93 
fragilis 98 
frag ran t issi ma 92 
grdeilis 99 
gru ed lima 99 
granulata 94 
grisea 87,95 


Russula (cont.) 
Integra 101 
krombholzii 85 
laurocerasi 93 
Uiaeea 101 
lutea 86, 92 
maculam 100 
maeutvsa 95 
nuuret 98 
manae 96 
momana 86 
nigncans 85,90 
ohseura 92 
occidentalis 85, 92 
vehrvteuea 85,92 
o livae ea £7, 102 
pa ludosa 92 
parazurea 87,95 
peeunaiQ 94 
pectimtoides 94 
pelargonia 99 
plaeita 100 
polychroma 1 0 1 
pue Uans 101 
puheruienta 94 
ravuliii 97 
romagnesiana 88 
rosacea 99 
sanguinea 100 
sltvieola 98 
sordida £9 
sororia 93 

spp, (imidentif led) 86, 
102, 103 

subalhidula 96 
subfoetens 93 
subnigricans 90 
tenuieeps 102 
eanata 86, 94 
velenovskyt 100 
ventrieosipes 93 
vesca 87,94 
veternosa 1 02 
virescens 95 
Af r rampe li na 8 3* , 1 02 

S 

San odon 616 

(also see Ilydnum} 
imbrieatum 620 

Sarcoscypha 834 
coccinea 836 
fjoecosa 836 
occidentalis 836 

Sarcosoma 826 
giohvsum £27,829 
htahensis 827, £28 
mexicaner 828 


Sarcosphaera 825 
eorvnaria 826 
cro&sa 825 
eximia £26 
Schizophyllum 590 
commune 590 
Schizostoma 715 
laceratum 716, 722 
Scleroderma 707* 896 
alhidum 710 
arenkola 710 
areoiatum 708 
auramium 708 
bo vista 708, 710 
eepa 709 
citrinum 708 
jlavidum 710 
floridanum 710 
furfurellum 1 1 1 
fu.se um 710 
geaster 710 
hypogaeum 1 1 0 
laeve 710 
lyeoperdoides 708 
macrorhizon 708 
mic higanen se 710 
polyrhizon 7 1 1 
polyrhizum 711 
reae 7 1 0 
texense 711 
verrueosum 708 
vulgare 708 
Seler ogast e r 744 
columnat us 744 
xervphilum 744 
Sclerotinia 877 
Se ute l Urtid 
erinaceus £39 
stut el lam 839 
umbrarum 839 
Scutiger 
etlisii 560 
hinus 560 
pescaprae 560 
SehacirtQ 
i nc rus Ut ns 609 
Secotium 724 
agar bolde s 732 
Sedecula 707 
pulvinma 707 
Sepedonium 
chrysospermum 884 
Seput tar ia 846 
(also see Geopora) 
arenkola 847 
Ser pula 

h i man tio ides 6 1 1 
laer y mans 610 



956 


GENUS AND SPECIES INDEX 


Setchelliogaster 733 
tenuipes 733, 735 
Simblum 

sphaerocephalum 776 
sexense 776 
Simocybe 399 
ceniuncukts 400 
Skeletocutis 
amorpha 552 
Sparasst.s 657 
crispt j 657 
herbstii 657 
mdicata 657 
spat hula ta 657 
Spaihularia 868 
clavata 872 
jlavida 871 
spathulata 872 
velutipes 869, 872 
Spa th ulanopsis 
velu tipes 872 
Sphaerobolm 778 
Stella tus 781 

Sphaeros omu 845 
Sphaerozone 845 
Spongipeffis 
feucospongia 60 1 
paehydon 598, 601 
unicolor 60 1 
Spangiporus 
leucospongia 60 J 
Spragueola 
irregu laris 871 
Squamamta 197 
odorata 198 
paradoxum 198 
umbonata 198 
Staheliomyces 
cinctus 768 
Stecchermum 
adustum 6 1 2 

septenitiomk 6 1 2 
Stephens i a 845 
Stereurn 604 
hurtianum 608 
Co mplicat um 606 
diapharrum 608 
fasciatum 606 
gausapatum 606 
hirsutum 605 
lobatum 606 
ochraceofa vum 607 
ostrea 606 
rameale w 606 
sanguinolentum 605, 
606 

sericeum 607 
siriatum 607 


Strobilomyces 543 
eonfusus 542*, 543 
dryophilus 543 
foccopus 543 
strobilaeeus 543 

Strobilurus 202 
albipilatus 2 1 2 
con igenoides 202 ,211 
kemptonae 211 
lignit ilts 2 1 2 
occidentalis 212 
trullisatus 211 

Stropharta 374 
aerugmosa 380 
albocyanea 380 
albortitens 376 
ambigua 377 
auraniiaca 382 
bikunellata 377 
corondla 377 
cubensis 374 
depilata 380 
hardii 375,377 
homemanmi 379 
kau/fmanii 380 
magni vela ris 378 
melanosperma 375,377 
merdaria 370 
riparia 375, 378 
rugoso-annulata 378 
semiglobata 376 
siccipes 376 
squamosa 375, 381 1 382 
stercoraria 376 
thraiista 382 
umb ona tesoens 375, 

376 

Suillus 491 
acerbus 494, 504 
acidus 493 
albidipes 493, 50 1 
albi vo la lus 492 
americanm 494 , 499 
borealis 493,501 
brevipes 501 
hrunnescens 493,501 
caerulescem 496 
castanellus 493 
c av spe s 494 
cothurnatus 500 
deci piens 494, 495 
elegam 497 
flavidus 498 
fla vogranula tus 50 2 
fuse o tom en tos us 504 
glandulosipes 493, 501 
gra nula tus 502 
greviliei 497 
helenae 494,498 


Suillus (cont,) 
hirtellus 494 
imitatus 497 
kaibabensis 494 , 50 2 
lakei 495 
luteus 500 
megaporirjus 492 , 499 
monticohis 502 
occidentalis 494, 502 
pallidiceps 494, 502 
pictus 494, 495 
pinorigidus 500 
placidus 494 , 502 
pande rosus 492, 496 
proximus 497 , 506 
pseudubre vipes 500 
puni ta fipes 494, 502 
punetipes 493 
pungens 503 
reticulatus 505 
riparius 492, 499 
sa Imomcolor 500 
Sibiriens 498 
sphaerosporus 492 
subaureus 494 
s uh luteus 493, 500 
subohvaceus 499 
toment osus 504 
umbonatus 498 
va nega i ils 505 
vok analis 493,501 
wasatchicus 502 

T 

Tarzetla 

(also sec Geopyxis) 
bronca 835,840 
catinus 835,840 
cupularis 835, 840 
rosea 835, 840 
Tectella 
fratellaris 132 
Telamonia 418 
Terfezia 855 
arenaria 855 
Tfmxterogaster 733 
pingue 734 
Thelephora 
la t in ia t a 609 
multipartiia 609 
palmata 609 
spiculosa 609 

ter res fris 608 
via li s 609 
Togaria 
aurea 413 

Trametes 592, 603 
(also sce Conolellus ) 
hirsuta 595 
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Trameies (cont) 
mol lis 596 
occidental is 550, 595 
pubescens 595 
suaveolens 598 
velutina 595 
versicolor 594 
Tremeila 
c (mereøens 670 
em ep hula 673 
faliacea 673 
f rondosa 673, 674 
fueif ormis 669 , 67 1 
lutescens 674 
mesenterica 673 
retteulata 644, 670 
Trerne Uoden dron 
candidum 644, 670 
pa Uldum 640, 644, 670 
sch weiråtzii 644 
Tre mel lodendropsis 
640 

tuberosc j 643 
Tremellodon 
gelatinosum 671 
Trichaptum 592 
abietinus 593 
bif ormis 592, 593 
Trkhogloss um 866 
farhwii 868 
hirsuturrj 867 
velutipes 868 

Trichoioma 176 1 189, 
896 

acerbum 178,185 
acre 178, 182 
aggregat um 174 
albobrunneum 185 
album 183 
argyraceum 1 82 
atroviolaceum 178, 181 
aurantia-olivaceum 188 
aurantium 187 
ealigatum 192 
cheilolamnium i 80 
cingulatum 1 77 
columbetut 183 
equestre 180 
flavobrurmeum 1 85 
ffavovirens 179 
focate \ 89 
fulvurr i 185 
gambosum 183 
georgii 183 
imbricmum 186, 188* 
inamoenum I 79 
leucophylktm 177, ISO 
magnivetare 191 
mamanit ae 185 


Trichoioma (cont,) 
matsutake 192 
myomyees 182 
niveipes 181 
nudum 1 54 
o rirub en s 182 
panaeolum 155 
pardinum 1 83 , 896 
personal um 154 
pess unda tum 185, 896 
piatyphyllum 177, 1 79 
ponderosum 191 
populinum 185 
porte n tosum 180 
resplendem 183 
robustum 189 
saponaceum 184 
scalpturatum 182 
sejunetum 180 
surdidum 152 
s p. (unidentified) 179, 
182 

squarrulosum 178, 182 
subacutum 181 
s ulph urescens 1 8 3 
sulphureum 179 
terre um 1 £2 
titans 178 
ustale 179,185 
ustaloides 185 
vaccinum 186 
venenata 183 
virgatum 181 
zelleri 188 

Tricho tom apsis 1 44 
derora 145, 146 
edodes 1 4 1 
fallax 1 46 
flammuta 146 
flavissima 146 
platyphylla 146 
rutitans 145 
sulfureoides 145, 146 
Trkhophaea 
ah undan s 838 , 840 
boudieri 834, 840 
huliata 840 
Tro gia 

crispa 132,591 
Tntncocoluntelh 752 
ciirina 752 
rubra 748,753 
Truncospora 
demiduffri 575, 583 
Tubaria 399 
confragosa 403 
furf ur ae ea 402 
pellucida 403 


Tubaria (cont,) 
ienuis 403 
Tuber 841, 854 
aestivum 855 
besseyi 859 
cali/ornicum 860 
canaliculatum 856,859 
randidum 861*, 862 
cilrinum 860 
dryophilum 860 
gardneri 859 
gibbosum 858 
harknessii 859, 862 
irmdktns 860 
tevissimum 860 
tinsda let 859 
mag na tum 854 
metanosporum 842*, 
854 

monticola 860 
murinum 856, 859 
rufum 861 
separans 859 
shearii 860 
sphaerospo rum 86 1 
te xe nsis 856, 859 
Tulostoma 677*, 715 
herteroanum 720 
h rumale 719 
campestre 720 
c retaceum 716, 720 
exeentricum 720 
fibriUosum 720 
in v oluera t um 7 20 
lysocepbaium 721 
macrocephalum 720 
merist ost oma 720 
opaeum 720 
simuktns 720 
s t ria tum 720 
Ty lop Hus 532 
alboater 532 
a mm i ratli 533, 535 
amylosporus 520, 532 
atrofuscus 534 
badiceps 533 
ballouii 533, 534 
thromapes 533 
conicus 533 
eximius 532 
felleus 533, 535 
ferrugineus 533 
fumosipes 534 
grat il is 533, 534 
humilus 535 
indecisus 535 
intermedium 533 
minor 533 
nebulosus 534 
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Tylopilm (cont.) 
oti vaceobrurmeus 5 34 
pacijicus 534 
peralhidus 533 
plumbeo viøtaceus 533, 
534 

porphyrosporus 534 
pseudoscaber 534, 535* 
rhoadsiae 533 
rubreb runneus 533 , 53 5 
sne Ui i 532 
sørdidus 534 
s ubunicolor 535 
laban nu s 533, 535 
Typhula 634, 636 
juncea 636 
Tyrom y ces 591 
aibeUus 599 
amarm 601 
balsamens 599 
bast ta ris 598,599 
caesim 599 
chioneits 599 
floriformis 598, 599 
fragilt s 600 
galactinus 599 
guttulatus 599 
immitis 599 
laet em 599 
leueospongia 600 
mollis 598, 600 
perdelicaius 599 
spraguei 599 
spumeus 599 
siipticus 599 
lephroleucus 599 
transmutans 600 
unicoior 598, 601 


UV 

Underwoodia 

columnarts 797 
Urtgulina 
margina la 579 
Um ula 826 
ermerium 829 
geaster 827 
hiemalis 829 
pouehetii 827 
Vaginata 

ptumbea 288 

Vascellum 690 
cut tis ii 69 i , 695 , 696 
depressum 696 
lloydianum 696 
pratense 695 
Veluticeps 
berkekyi 607 
Verpa 784 , 793, 893 
bohemira 793 
conica 794 
Vi b res sea 

i rum orum 869 , 8 70, 
873 

Vol varia 258 
VoharieUa 253, 258 
bombycina 261 
hypopithys 260 
parvula 260 
p milla 259, 260 
smithii 26 1 
speciosa 259 
surret ta 259.262 
ta} lort 259 , 26 1 
villosavotva 259 ; 26 1 
vo Ivacea 258 , 259 , 262 


wxvz 

Weraroa 733 

cucullata 734 

Whetielinia 877 
Wolftna 

auran ti apsis 834 

Wynnea 
americana 83 \ 
sparassoides 8 1 7 
Wvnnella 
silvicola 832 
Xerocomus 511 
(also see Boletus) 
chrysenteron 520 
sitb toment osus 5 1 8 
Xeromphalim 22 1 
tampanella 222 
cauticmalis 221 
fulvipes 221,222 
kauffmanii 223 
orkkiana 223 
picta 222 
tenuipes 22 1 
Xerulirm 
r hr y so pep la 131 

Xylarta 878,885 

cornu-damac 886 
hypoxylon 885 
lortgipes 886 
polymorpha 886 
Xy lob olus 604 
Xylosphaera 
hypoxylon 886 
polymorpha 886 
Zelleromyces 742 
tinnabarinus 742 
gardnert 742 
sp. (unidentified) 742 


A spenes of Auritulana (piubably A. aura ula) growing on a log, Brown color and rubber} 
gelatinous lexuire are distincuve (see p, 675 lor details). 
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The auihor wilh some gianl black morels (MorcheUa elata gro up, p. 790). (Joel Leiviek) 





1. A ^toadstool ” Ijictarim atroviridis (see comme nts under 
/. olivaceoumbrinm, p. 70). 



2. Lactarius deliciosus, p. 68, ed i ble bul nol ne cessari ly delicious. 



3. Ciose’Up of the “bleeding” latcx 
of Lactarius rubrilacteus, p. 68. 



4, Laaarim indigo (Indigo Milk Cap), p. 69. 





6. Laet ar ais rubritaeteus (also known as L. sanguifluus or the Bleeding Milk 
Cap), p. 68. 







8. Lactarius corrugis , an edible eastem milk cap (see 
comme nts under L. volemus , p, 78). 


9. Lactarius faliax (Vel vety Milk Cap), p. 77 


10. Lactarius fragilis (Candy Cap), p. 80; smells like 
maplc sy nip whcn cooked or dricd. 



11. Russula fragrantissima 
group, p, 92; can be fragrant 
or foubsmelling. 


12. Russula cyanoxantha, 
p. 94; likc many Russulas, 
its ooior is extremely variable. 


13. Russula rosacea (Rosy 
Russula), p. 99. 








14. Russula xerampelina (Shrimp Russula), p. 102; as beautiful as it is deliciøus! 



15. Hygrophorus speciosus , p. 126; a beautiful larch- and pine- løvt ng waxy cap. 




16. Hygrophorus pudorinus, p. 124, favors spruce. 



19. Hygrocybe conica ( — Hygrophorus conicus 
or Witch's Hat), p. 116, blackens when bruised 
or håndled. 


Ray Gipsen 





20. Hygrocybe coccinea ( — Hygrophorus coccineus), p. 114 


21. Hygrocybe pumcea { = Hygrophorus puniceus), p r 114 


22. Hygrocybe ( = Hygrophorus) fiavescens (G o I den Waxy Cap), p. 115. 



23, Hygrocybe ( - Hygrophorus) calypirae formis 
(Salmon Waxy Cap) T p, 117; pointed pink or 
sal mon- co lo red cap is distinctive. 



25. Aspens and cottonwoods (p. 42) suppty Plcurotus 
and Flammulma in the fali and winter, morcis in tfie 
spring, Leccinum in ihe summer. 



26. Flammulina velutipes 
(Vel vet Fo ot), p. 220. 

27 Pleurotus ostreatus 
(Oyster Mushroom), p. 134, 
growing on bush lupine by 
fhe ocean. 



Dan Harper 





29. Laccaria laccata (Lackluster Laccaria), p. 172. 



30. Laccaria artiet hys tina gru up (Amethyst Laccaria), p. 172. 





32. CUtocybe ( Lepisia) nuda (Blewit), p. 153, Some forms have onJy a slight 
(tlae tinge i othcrs are perfectly purpie* 


33. Tricholoma fiavovirem (Man on Hørseback), p. 179. 




36 . Marasmiellm ctmdidus, 

p. 206 . 





37. Armiitaria ponderosa(~ Tricholoma magnivelare or White Matsutake), p. 19 h 

38, Marasmiwi oreades (Fairy Ring Mushroom), p. 208, a common suhurban 
lawn mushroom. 









39. Cl ose- up of a duster of 
Arnu Ilane ila ( - Armiitaria) mellea 
gro up (Honey Mushroom), p. 196. 



40. Ornphaloius ohvascens 
(Western Jack-OLantern 
MushroomC p. 147 



41. Omphaiotus ohvascens (Western Jack-O-Lantern Mushroom), p. 147 







* 



44. XeromphaUna campandla, 
p. 222; these spccimcns are 
somewhat browner than norm ah 



45. Marasmius plicatulus, p. 209; 
one of our most beautiful 
mushrooms. 




47. Marasmius årendes (Fairy Ring Mushroom), p. 208. 



48. Mycena nmrina group (Yct Another Mycena), p. 234, often 
fruits by the hundreds under pines. 



49. Collybia acervata, p. 215, grows in bundles under con i fers. 





50. Amanita phalloides (Death Cap), p. 269; don't expect this deadly species 
to be as green and pr isti nc as these perf eet specimcns! 


51. Erttoloma madidum, p. 243. 


52. Leptonui camea. 
p. 250, is dark bluc 
and olien ir idescent. 



53. A mani la vir om (Destroying An gel) 

(see commcnts under A . ocreata, 

P- 271). 

55. Aman i ta magniverrucata , p. 274. has exaggcratcd warts on the cap 




56. Amanita aspera (afso called A. francheti ) , p, 278; cap cotor ran ges from 
bright yellow to dark brown. 



57. Banana stugs (see p. 29) 
prefer mushrooms to almost 
anything but other banana 
slugs. In this stage they are 
com monly called “Poor 
Man’s Peaches.*’ 



58. The yellow-capped var i e ty of Amanita 
muscaria (Fly Agaric), p. 282. 



59, Åmanita muscaria (Fly Agaric), p. 282; the red-capped varicty. 


60. Amani ta caesarea group (Cacsar’s Amanita), 
p. 284, has bright yellow to yd lo w-o range gills. 



6L A mani ta calyptrata (=A, calptroderma or Coccoli, Coccora), p. 284. 


62. Amanita c aly pirata, 
p. 284: thc dark-eapped 
(fall) form. 



63, Amanita calypfrata . 
p, 284; thc winter-spring 
form with a pafe yellow to 
whitish cap. 



64 Amanita velosa (Springtime Amanita), p. 286, often grows 
al the edges of meadows when spring wildftowers are in bioom. 




specimens with dark 

brown caps. 66. Amanim pachycolea (Western Grisette), 

p. 290; mature spccimen with a paler cap. 



67 Close-up of the gluiinous veil in 
Limacella illimia, p, 292. 


68. Volvarieila speciosa, p. 259, is 
abundant in gardens and cultivated fields. 




69 Lepiota rachodes (Shaggy Parasol), p. 297. 










72. Agar kits Californiens, p. 327, a mildly poisonous mushroom often 
nustaken for the meadow mushroom 





74, Agaricus fuscofibriltosus, p. 325, is 
onc of several species that “bleed 1 " 
(stain red) when cut 


75. Agaricus suhrutilescens (Wine-Coiored Agaricus), 
p. 326; can be siender (as shown hcre) or robust. 






76. Agaricus praeclaresquam osus ( - A meleagris), p. 329; poisonous to many 
peoplc. 




78. Agaricus osecanus group (Giant Horse Mushroom), p. 333, diffcrs 
micrøsopieatly from the better known A. arvensis , 


79. A Greedy Person (see p. 27) laden wUh giant horse mnshrooms 
(Agaricus osecanus group, p. 333). Tnrn to ncxt page to see what happens 
to Greedy People. 




80. Crack in the soil caused by 
Agaricus bitorquis ( - A. 
rodmani) T p, 321 T a delicicms 
edible mushroom that often 
grows underground. This picture 
is dedicated to those purists 
who i nsist that mushroom s must 
be photographed exactly as 
they occur in nature. 


81. What happens to Greedy People (sec p. 21 
and Color PI ate 79). 






87 Coprinus phcatiiis i p. 352; tbe 
cap is o vat whcn y oungen 



88. Psilocybe cyanes certs, p. 371, slams blue when bruised. 





89, Stropharia ambigua (Questiunabfc Stropharia), p. 371 


91. Stropharia aeruginusa 
(Blue-Green Stropharia), 
p. 380, 


90. Stropharia kauffmanii, 
p. 380, 



92. Naematoloma jasckndare (Sulfur Tuft), p. 382. 


93. Naematoloma aurantiaca, p, 382, 





94. Naucoria vinkolor, 
p. 404, a rare mushroom. 


95, Pholiota auri vella gro up (Golden 
Pholiota), p. 390; the eaps are ve ry 
stimy whcn wet. 


96. Pholiota s q uar rosa (Scaly Pholiota), p. 389. 





98. Eholiota sq nar ro so tdes (sec comme nts under E squarrosa, 
p. 389); youngsters are much scalicr than these mature specimens 




99. Gymnopilus spectabiUs group, p. 410. The bark has been 
stripped away to show the hase of the duster; il is nol 
nomial for the caps to be so misshapen. 



100. Phaeocotlybia californica, p. 415, grows in Iroops or loose bundtes 



102. A groty be praecox gro up, p. 469, 



103. Close^up of thc collapsed 
cortina (cohwebby veil) of a 
Cortinarius (p. 417); thc 
rusty-brown color is caused by a 
coating of spores. 
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104. Cortinarius 
collinhus group, 
p 431; thc cap is 
slimy when wei. 



105. A young Cortinarius cedretorum (p. 439), 
sliced in half to show thc cobwebby ve il or 
cortina. 



106, Cortinarius traganus, p. 447, a common coni fer- lover. 



107 Little Brown Mushrooms 
(“LBMV*), p. 32, on a wet stump. 



108. Cortinarius squamulosus , 
p. 445; note the bulbous base. 



109. Cortinarius violaccus t p. 446, is dccp purpIc to nearly blaek. 



110. Close-up of thu forked gi I Is of li y gr ophor o psis 
uurantiaca (False Chanterellc), p. 479. 


111. Phylloporus rhodoxamhus (Gilled Bole te), p. 480; the 
gilis often slain blue or greenish when bruised. 



II 


nI 





113* Chroogomphits vinicolor (Pine Spike), p. 485; cap 
ranges Irom grayish to orangish fo winc-colored or reddish- 
brown. 










117. S uil lus pande ro sus 
(see commcnts under 
S. caerulesceriSy p. 496). 


118. Suillus intens 
(Slippery Jack), 
p. 500. 



1 1 9. Su i Hus fuscotom en tosus ( Po or Man ’s 
Slippery Jack), p. 504. 


120. CIosc-up of the glandular-dotted slem 
of Suillus fusco tomentos us t p. 504 



121. Suillus subolivaceus (Slippery Jill), p. 499. 



122. Suillus cavipes, p. 494, iseommon under tareb; nole hollow sietn. 



123. Fuscoboletinus 
ochraceoroseus 
(Rosy La reb 
Bolde), p. 506, 
may bc hard to 
pronounee bul is 
casy to see. 






130. Boletus rubripes (Red-Stemmed Bitter RoJele), p. 524; 
young spedmens 




131 Boletus fla vipoms, p. 522. Pores are hrilUmt yetlow — this 
photograph does not do thcm justice! 


132. Boletus dryophilus, 
p. 520, is often s horler and 
stoutcr than shown hcre. 




133. Boletus regius (Red-Capped Butter Bole te), 
p, 526; unusually small specimens. 



134. Boletus appendiculatus (But ter Bolete), p, 525; pores 
normally slain blue when bruised. 



135. Boletus erythropus, p. 526, 
is one of many bo letes tbat stain 
blue when cut opcn. 


i 

136. Boletus subvelutipes (see comments 
under B. erythropus , p. 526). 





p 


. 527, a poisotious and bulbous oak -lover. 


137 Boletus satanas (Satan s Bolete), 

I 


138. Boletus haematinus 
(sce comments under 
B. pulcherrimus, 
p. 528). 


139. Boletus frostii, p. 528; note the red 
cap and netted stalk. 





140. Boletus aereus (Queen Bolcte), p. 531. Cap is dark brown 
bene af h a whitish blooin when yøung, cin nam on -brown or paler 
in age. 


141 Boletus barrowsii (White King Bokte), p. 529. 




142, A basket of Boietus edulis (King Ro!eie), p. 530. 


| 
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143. Boietus edulis (King Bolete), p. 530. This red-capped variety is abundant in 
the Rocky Moumains in laie summer when many of the wildflowers hl oom. 




144. Bole tus ed ulis (King Bolde), p 530; the typical brown-capped form. 





146. Leccinum ponderosum (see comments 
under L. manzanitae, p. 539). 



147. Lecanum insigrte (Aspen Bole te), p. 540. 




149. Tylopitas 
grad I is (see 
commcnts under 
T chromapes, 
p, 533) is a 
common Gastern 
bolete. 



151, Polyporus tuberaster (S tone Fungus), 
p. 563, fruits from an underground “tuber.” 




152. Fistulina hepatica (Beefsteak Fungus), p 553, vvith banana slugs and 
diinquapin; this is a mature individual. 


■ 






156, Ganoderma tsugae (see comme nts under 
G. lud dum, p. 577) is on c of se ve ral vam ished 
polypores. 




157 Hydneilum 
zonatum (see comments 
under H. scrobiculatum, 
p. 627) has a zoned cap 
with spincs on the 
underside. 



16 L Deniinum (= Hy dn um ) 
repandum (Hedgehog 
Mushroom), p. 618, In Coastal 
Califørnia il can often be found 
when the wild irises are in 
bioom. 



160. Hyånellum peckii 
(Slrawberries and Cream) , 
p. 627, ex ude s red d roplets in 
wet weather. 






162. Dentinum repandum (Hedgehog Mushroom), p. 618, has spines 
underneath the cap instead of gilis or pores. 



163. Hericium abiet is, p. 614* can weigh 50 Ibs. or more! 



164. Hericium ramosum, p. 615, is more deiicate ihan ihc above species. 


Herb Saylor 



165, Hydnum scahrosum group (Bitter Hedgehog), p, 620. 



166 Clavariadelphus truncatus* p, 634, is a con i fer- lo ving dub fungus 




168. Ramaria araiospora 
(Red Coral Mushroom), 
p. 655. 


169. Clayultm ctnerea (Ashy 
Coral Mushroom), p, 641. 


167. C la varia pur purea 
(Purple Fairy Club), p. 637. 
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170. Tre mel la mesenteriea 
(Witch's Butter), p. 673. 








174. Gomphus floccosus group (Scaly Chanterelle), p 661; ihe caps are not 
always as brightly colored as these. 



175. Canlharellus citar ius (Chantereile), p. 662. Tins de an, siende r-stemmed, 
yellow form is common in e as tern North America. 





177. The gi Ils of this eastem 
ch an le relle ( Cantharellus 
cibarius, p 662) are unusually 
thin, dcep, and well-dcveloped. 



178, Cantharellus cibarius (Chanferelle), p. 662; the large orange form common 
on the wcst coast. 




179 CarUharellus subalhidm (White Chanterelle), p. 662, a common western specie s . 



180. Cantharellus infundibidiformis 
group (Funnel Chanterelle, Winter 
Chanterelle), p, 665, a common 
northem species; also catled 
C. tubaef ormis. 



181. Cantharellus dnnabarinus 
(Red Chanterelle), p, 664, a 
common Gastern species. 





182. C ralerellus cornucopioides (Horn of Flcnty), p. 666, blcnds in well with ils 
sur mundings. The caps are black whcn moist, brown in dry weather. 


183. Polyozeltus multiplex (Bluc Chanlerelk), p. 668, a decp blue or violet- tinged 
con i fer -lover. 






184. In Coastal CaUfomia, giant puffballs {Calvatia giganten 
group, p. 682) often grow on poppy -laced hi! bides. 


185. Fisolithus tinctorius, p 712; a 
young specimen sliced open to 
show thc numcrous spore capsulcs. 




186. Calvaria booninna 
(Western Gianl Puffball), 
p. 684; these rather smal! 
Spedmens are much tao 
oid to eat 



187. Battarrea 
p hal foldes y p, 717, 
usuaily grøws in deserts 
or sandy soil. 


188. Calostoma 
cinnabctrina, 
p. 718, a colorfui 
stalked puf fbal I . 



\ffl. Pt soli! hus linaorius (De ad 
Man s Foot) T p 712; common in 
pooT sod, along roads, in patios 
and parking iots. 




190. Scleroderma citrinum {Common Fa ri h bal 1), p. 708, 



191. Dictyophora indusiaia (Baskel Stinkhorn), 
p. 770, is tropical, but a closely related species 
occurs in c astem North America. 


192. Lysurus mokusin ( La n tern Stinkhorn), p 776. 
Like other sdnkhorns, this species rclies on fties for 
spore dispcrsal. 


Phit Sharp 





193. Phailus impudk us 
(Stinkhom), p. 768; 
mature spccimen. 


195. Mutinus el egan. s 
(Dog Stinkhom) (sce 
comments under 
Al caninus, p. 771). 



194. A stinkhorn “egg” (Phailus impudkus, 
p. 768) sliced opcn to show the olive-colored 
spore mass. 
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196. M minus eleguns 
(sce comments undeT 
Al caninus, p. 771); 
sometimes called 
“Devil’s Dipstick.” 






198. A Clathrus artfieri (p. 
774) ll egg” sliccd open to 
show the mudtaginous 
spore mass. 


*97 Clathrus archeri (Octopus Stinkhorn), 
p, 774; a mature spedmen. 


199. In Grogen, black morels (More hel la data group, p. 790) are often found 
with calypso orchids. 



200. Neolecta irregularis 
(irregular Earth Tongue), 
p. 871. 


20 L The Coastal Califomia version of the white morel {Morchella 
deliciosa, p. 789); r idges are whitish when very youtig. 





204 Helvdlu compressa 
(Compressed Hl fin 
Saddle), p. 811; a palc 
spccimcn. 


202. Black mords (MorcheUa eiata group, p. 790) are e as i ly ovcrlooked because 
they look like fallen pine con es* 






205. Verpa bohemica Mushroom), p. 801. 


(Early MoreJ), 
p. 793. 


207, Peziza domiciliana, p, 822, a common i ndo or cup fungus. 





208. Aleuria aurantia (Orange 
209, Aleuria rheruma, 


Peel Fungus), p. 837. 
p. 836. 


210. Sarcoscypha coccinea (Scarlet Cup 
Fungus), p. 836. 


21 F Caloscypha fulgens (Snowbank 
Orange Peel Fungus), p. 837, ts usually 
greenish- or bluish-stained. 



212. Tru f fles, anyone? These are Tuber separans , p. 859. 



214. M kroglos sum viride (Green Earth Tongue), p. 870; 
young specimens. 




216. Hypomyces laaifluorum 
(Lobster Mushroom), p. 884. 


217. 11 Too many mushrooms.’* Overindulgence is a frcquent 
cause of so-called “mushroom poisoning" (see p. 888). 
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